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N° TWO operations are exactly the same. 
4N No two patients are the same. The sur- 
geon, who today uses a procedure he has per- 
formed many times before, combines the old 
with the new, the familiar with the unique and 
the past with the present moment. Out of this 
experience skill develops. 

Skill may be understood as the ability to put 
one’s knowledge and accumulated experience 
to use in a given moment. It is expertness in 
the practical application of knowledge. This, 
incidentally, is also what art means; namely, 
skill in performance acquired by experience. 

There are other important ingredients in 
skill that are only hinted at in the idea of 
artistry or the practical application of accumu- 
lated knowledge and experience. One thinks 
immediately of such things as deftness, com- 
petence and, indeed, technical excellence. These 
go without saying. But one of the older mean- 
ings of the word skill is worth some con- 
sideration. Our word skill comes to us from 
the old Norse word “skil’’ meaning a distinc- 
tion or discernment. 

The person of skill, whatever his field, is a 
person of discernment, one who makes fine 
evaluations and judgments. It has been said 
that, “discrimination is the hall-mark of an 
educated man.” The skilled physician is con- 
stantly “skilja’”’ which is the old*Norse word 
neaning separating or distinguishing. 

Skill, then, is far more than dexterity. It 
nvolves constant and fine discrimination and 


decision. Part of the surgeon’s skill is involved 
in assaying the relative strengths of a particular 
body versus a particular disease or condition. 
Similarly, the skilled doctor will be aware of 
the struggle within the patient between fear 
and faith, and he will come to some decision 
regarding the importance of this struggle in 
any given case. 

Wise is the physician who uses his skill in 
the sense of discerning what is going on, not 
only in the body of the patient but also, in the 
person of the patient. These are not quite the 
same, though obviously they are related. The 
person, as well as the body, needs some prepa- 
ration for treatment. Similarly, the person, as 
well as the body, will need to adjust to the 
situation afterwards—whatever the outcome. 

This is not a plea for the doctor to be all 
things to all people and to meet every patient’s 
need himself, but if, because he is especially 
skilled, a doctor discerns unmet needs of the 
person, tien the doctor has about him resources 
to bring to bear on these needs. Strong support 
is available from nurses, social workers, occu- 
pational therapists, chaplains and many others. 
The skilled doctor can discern the needs for 
which these services exist. The responsible 
doctor will make use of them. 


Maurice C, Ciark, B.D. 
Chaplain Coordinator 
University Hospital 
Columbus, Obio 
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ae and universally acceptable patho- 
logic classification for cancer of the 
thyroid is highly desirable. Review of the cur- 
rent literature reveals a considerable variety 
of names applied to various histologic patterns 
of thyroid neoplasia and equally varied 
methods of classification. Because of this lack 
of uniformity, it has been difficult to review 
the literature and compare one series of cases 
with another. Even the common term “papil- 
lary carcinoma” is subject to some variation 
in definition. 

In an attempt to clarify rather than confuse 
the subject further, the following introductory 
remarks are made concerning the nomenclature 
used in this study. 


DEFINITION OF TERMS 


Papillary Carcinoma. This term is used in 
the generic sense to designate the commonest 
type of thyroid carcinoma: one that has a 
rather varied histologic architecture composed 
mainly of papillary excrescences and neo- 
plastic follicles. The term is used in place of 
such compound titles as “papillary and follicu- 
lar,” “mixed follicular and papillary” and 
“papillary and alveolar,” all of which appear 
in the literature, apparently as synonyms. The 
exact or approximate microscopic architecture 
of a given papillary carcinoma may be ap- 
pended to the diagnosis if desired; for example, 


American Journal of Surgery, Volume 102, September 1961 354 


papillary carcinoma, predominantly papillary 
in structure, or papillary carcinoma, mixed 
papillary and follicular in structure. In this 
study no histologic subdivision of the group 
of tumors called papillary carcinoma was found 
useful. (A comparison might be made between 
papillary carcinoma used in this way and the 
“mixed tumor” of salivary gland origin which 
appears to behave in a rather predictable 
fashion be it predominantly myxoid, carti- 
laginous or epithelial.) 

With regard to the extremes in structure of 
papillary carcinoma it should be noted that 
certain well encapsulated. tumors of completely 
papilliferous architecture have sometimes been 
described as “papilloma,” “papillary adenoma” 
or “papillary cystadenoma.” At the other 
extreme it would appear that in some classifi- 
cations those papillary carcinomas with a 
mixed pattern, but with follicular structure 
greatly predominating, are removed from the 
general group of papillary carcinoma and desig- 
nated “follicular carcinoma” or “follicular 
adenocarcinoma.”’ This in effect tends to mak 
two subdivisions of one family of tumors wher 
no apparent difference in behavior exists. 

Small papillary tumors with or without 
bulky metastatic deposits in cervical lymp! 
nodes are described in this article under the 
term “occult papillary carcinoma”’ since th« 
primary lesion is usually, but not always 
impalpable. Synonyms for this lesion includ: 
“occult sclerosing carcinoma” and earlier “‘un 
encapsulated sclerosing tumor.” In the oldei 
literature, before the true nature of the con- 


cition was recognized, the term “lateral 
errant thyroid’ was frequently used to 
scribe the bulky metastatic deposits. The 
jusually benign behavior of these small carci- 
mas is now well established. 

Follicular Carcinoma. A much smaller group 

thyroid neoplasms is described under this 

-ading. These tumors tend toward gross en- 

psulation and show a marked tendency 

ward vascular invasion. The commonest site 
«| metastasis is the bones or lungs, but, unlike 
imors of the papillary group, they seldom 
read to regional nodes. Histologically, the 
.roup includes a wide spectrum of architec- 
tures from that of small follicles to that of solid 
ieets of cells, but papillary structure is vir- 
iually absent. The term follicular carcinoma 
used because small follicles are the most 
requently observed feature, just as papillary 
exerescences characterize the papillary group. 

The follicular pattern is rather distinctive 
in this group. The follicular component of a 
papillary carcinoma seems to mimic normal 
thyroid follicles. In the group under discussion 
the structure is reminiscent of “fetal” ade- 
nomatous growth. Histologic grading has a 
place in this group of neoplasms. Well differ- 
entiated examples have been described as 
‘metastasizing adenoma”’ or “localized carci- 
noma in follicular adenoma.” In older litera- 
ture, metastatic lesions in bone in such cases 
were referred to as “benign metastasizing 
goiter.’’ A few examples of follicular carcinoma 
as defined herein have been described in the 
literature as “wucherende struma.” The term 
“encapsulated angioinvasive carcinoma” has 
been used occasionally and has some merit as 
a name for this group of tumors. Perhaps the 
commonest term in older literature is “‘malig- 
nant adenoma” popularized by Graham [1], or 
“adenocarcinoma in an adenoma”’ as used by 
Pemberton [4]. “Atypical adenoma” has some- 
times been used to describe encapsulated 
tumors of the sort described herein in which 
the lesion has some of the histologic features 
of carcinoma but is noninvasive. 

Hiirthle-Cell Tumor. Some classifications 
have included Hiirthle-cell carcinoma as a 
separate histologic entity, and a number of 
articles on thyroid neoplasia have dealt exclu- 
sively with this type. Some difficulties are 
involved in this approach. The main problem 
is one of definition in that many tumors show 
slight or partial Hiirthle-cell transformation, 
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or the change may be marked in one portion 
of the tumor and absent in another. The 
morphologic change is essentially cytoplasmic, 
and although the basic nature of this change 
is unknown it appears to be a secondary phe- 
nomenon superimposed on a pre-existing ade- 
noma or carcinoma, as the case may be. In 
this study, no separate category for Hiirthle- 
cell carcinoma was used. Only a small number 
of papillary carcinomas and a larger number 
of follicular carcinomas showed noteworthy 
Hiirthle-cell transformation. The behavior of 
these Hiirthle-cell variants was noted and in 
general found to be not unlike that of tumors 
of similar pattern and degree of invasion but 
without the distinctive cytoplasmic change. 
(A comparable situation occurs in the breast 
where an occasional carcinoma of “‘aprocrine”’ 
type seems to behave much like ordinary car- 
cinoma in spite of the voluminous acidophilic 
change in the cytoplasm of the cancer cells.) 

Solid (Medullary) Carcinoma. This variety 
of thyroid carcinoma was first described by 
Hazard and co-workers [3] in 1959. The name 
“solid with amyloid stroma” is used here in 
preference to “medullary” in that the latter 
term has been used to describe a type of car- 
cinoma found at other sites that is soft and 
usually of rather rapid growth. There is essen- 
tially no mention of this group of tumors in 
the earlier literature on thyroid carcinoma. 

Anaplastic Carcinoma. The term “ana- 
plastic” is used for the sake of simplicity to 
encompass a group of rapidly growing thyroid 
carcinomas of varied histologic structure. It is 
preferred to “undifferentiated carcinoma,” a 
term that could apply equally to slowly grow- 
ing neoplasms, for example, those solid tumors 
with amyloid stroma, or to rapidly growing 
anaplastic tumors. 

Other Terms. Such names as “adenocar- 
cinoma” and “alveolar carcinoma”’ have been 
applied to certain thyroid cancers but without 
adequate definition; we believe these terms 
should be avoided. Medullary and “scirrhous” 
are essentially terms of gross description and 
are best avoided in a histologic classification. 


MATERIALS AND METHODS 


All thyroid carcinomas seen at the Mayo 
Clinic over a thirty year period (1926 through 
1955) were examined and classified. All gross 
specimens were available and were carefully 
re-examined; additional blocks were cut and 
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TABLE I 
CLASSIFICATION OF THYROID CARCINOMA IN 885 CASES 
ENCOUNTERED IN THE YEARS 1926 THROUGH 1955 


Cases 
Type 
No. | Per cent 
Solid with amyloid stroma........ 57 6.5 


new microscopic sections prepared in all cases. 
Careful attention was given to the gross find- 
ings in the thyroid gland, especially to size of 
carcinoma and presence or absence of gross 
encapsulation of the lesion, as well as the 
presence of vascular or other invasion. 

These data combined with microscopic find- 
ings and the surgeon’s description provided 
sufficient evidence for assigning each carcinoma 
to one of the four major groups to be described. 
Microscopic sampling of each tumor was 
extensive and was sufficient in all cases to 
determine accurately the dominant type of 
architecture present. In the type called ‘“‘follicu- 
lar,” evidence of gross encapsulation was noted 
in almost all cases. Multiple blocks were ob- 
tained from the region of the capsule in each 
of these to determine the presence and degree 
of vascular invasion or infiltration, or both, of 
surrounding thyroid parenchyma. 

In general, conclusions regarding behavior 
and prognosis were based on those patients 
primarily treated at the Mayo Clinic. This 
treatment was surgical in almost all instances. 
Patients considered inoperable when first seen 
or who had recurrent tumors when seen at the 
clinic are included in the study but are con- 
sidered apart from the “definitive” series. In 
the papillary group a large number of patients 
had previously undergone minor biopsy proce- 
dures (node or thyroid) carried out elsewhere. 
These cases were all placed in the definitive 
series. In a smaller group, partial thyroid 
operations had been performed elsewhere and 
residual or recurrent tumor or involved nodes 
were removed at the clinic. All these cases are 
included in a special category labeled “partial 
operation elsewhere.” 
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A few tumors encountered in the papillary 
group were encapsulated and noninvasive. 
These were reclassified as papillary adenomas 
and excluded from the series. Such lesions were 
characterized by benign behavior including 
complete absence of metastasis over long 
periods of observation. These cases will be 
reported in a separate paper. All cases of pri- 
mary lymphosarcoma of the thyroid were also 
excluded from this study since they had been 
reported previously. 


INCIDENCE AND CLASSIFICATION 


Exclusive of the lesions just described, 885 
primary thyroid carcinomas were found for 
this thirty year period, and these form the basis 
for the study. After careful gross and micro- 
scopic examination of all specimens, it was 
thought that the simplest and most useful 
classification was the histologic one given in 
Table 1. It was found that a large majority 
of tumors could be readily categorized accord- 
ing to the types listed; only a few borderline 
cases or mixtures were encountered. A sum- 
mary of the main clinicopathologic features 
of each type of tumor follows. 

Papillary Carcinoma. This type is slow 
growing and readily curable. It may occur at 
any age, but is seen frequently in children or 
young adults. Metastasis is via lymphatics to 
regional nodes and only rarely to distant sites. 
Microscopically, the tumor is composed of 
papillary projections and neoplastic, but well 
differentiated, follicles in varying proportions. 
A “solid’’? component is seen in some tumors, 
especially in younger persons. 

Follicular Carcinoma. This type grows fairly 
slowly and occurs in a somewhat older age 
group. The tumor usually is grossly encapsu- 
lated and shows varying degrees of vascular 
invasion or infiltration of surrounding thyroid 
parenchyma. Metastasis occurs not to regional 
lymph nodes but via vascular channels espe- 
cially to bones or lungs. Microscopically, the 
architecture is varied. The tumor is frequently 
composed of microfollicles rather comparable 
to those seen in fetal adenoma, but a mixture 
of these with solidly growing sheets of tumor 
cells is common. Included in this group are 
variants in which the pattern is largely solid 
or even Hiirthle cell in character. 

Solid Carcinoma with Amyloid Stroma. This 
type is slow growing. It occurs at an older age 
than does the papillary type and has a similar 
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or even greater propensity to involve regional 
\vmph nodes. Distant metastasis, especially to 
the lungs, liver and other parts of the body is 
common and this type of tumor is much more 
{equently fatal than is the papillary type. 
istologically, the tumor is distinctive: it is 
ymposed of small round or rather spindled 
lls without pattern and of an abundant 
valine stroma which usually gives the staining 

‘action for amyloid. Although lacking in pat- 

rn, the tumor is readily distinguished micro- 

opically from the rapidly growing type next 
described. 

Anaplastic Carcinoma. This type is rapid 
crowing and lethal. It occurs in the usual 

incer age group. Histologically, the tumor 
hibits a variety of undifferentiated patterns 
characterized by evidence of rapid growth and 
extension. 

Certain subdivisions within each of these 
four groups were set up, as will be indicated 
in the detailed discussion of each. These 
were found useful in regard to behavior and 
prognosis. 
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Incidence. Five hundred forty-one cases of 
papillary carcinoma were seen during the 
thirty year period. These made up 61.1 per 
cent of the series. In a report of a previous 
study, all small carcinomas found in the same 
thirty year period were described under the 
heading occult papillary carcinoma. These were 
characterized by an unusually favorable prog- 
nosis. In order to determine whether or not 
the size and extent of the primary carcinoma 
had any further bearing on prognosis, the 
papillary group was divided into four cate- 
gories as shown in Table u. Thirty-two cases 
in which the primary tumor had been partially 
or entirely removed elsewhere obviously could 
not be included in this scheme, but for other 
tabulations these thirty-two cases are included 
in the series. 

Occult Papillary Carcinoma. This entity is 
arbitrarily defined as a tumor 1.5 cm. or less 
in greatest diameter with or without regional 
nodal metastasis. Lymph nodes are frequently 
bulky but the primary tumor itself is usually 
not palpable on clinical examination. Of the 
146 cases, 140 had been reported previously [5]. 
The six additional cases included here were 
discovered in reviewing our entire series of 
tumors. 
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TABLE 


PAPILLARY CARCINOMA: VARIATION IN SIZE AND 
EXTENSION OF PRIMARY LESION IN 509 CASES 
FOR THE PERIOD 1926 THROUGH 1955* 


Cases 
Category 
No. | Per cent 
53-4 
53 10.4 


* Thirty-two cases of papillary carcinoma in which 
partial surgical treatment was given elsewhere are ex- 
cluded from this table. 


Intrathyroid Papillary Carcinoma. In this 
category the primary lesion, although larger 
than that of the occult type, was essentially 
confined within the capsule of the thyroid 
gland. Description of the surgical procedure 
mentioned no undue difficulty in removal of 
the tumor. Cases in which the strap muscles 
were adherent or in which minimal extension 
had occurred to involve an adjacent strap 
muscle were included in the category since 
complete eradication of the primary lesion 
seemed likely in such instances. 

Extrathyroid Papillary Carcinoma. In this 
category, the primary lesion had extended well 
beyond the capsule of the thyroid gland to 
involve such structures as larynx, trachea or 
esophagus. The term is used in reference to 
the primary lesion only, and has no reference 
to lymph node metastasis, which was fre- 
quently present. In these “‘extrathyroid”’ cases, 
the surgeon frequently doubted that all tumor 
had been removed from the midline of the 
neck, sometimes definitely stated that all gross 
carcinoma could not be removed, and often 
described the procedure as “‘palliative.” 

Papillary Carcinoma with Biopsy Procedure 
Only. In this category, the surgeon considered 
the condition inoperable, and only biopsy, 
either of the gland itself or of the regional 
nodes, was carried out. Further treatment was 
with radium, external radiation or radioiodine 
(I'*"), Most of these inoperable tumors were 
seen in the earlier years represented in this 
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TABLE III 
AGE AND SEX DISTRIBUTION OF PATIENTS WITH THYROID 
CARCINOMA 


Type of Carcinoma 


Age 
(yr.) | | 
| Denil. | Follicu- with Ana- 
| Papillary r Amyloid | plastic 
| Stroma | 
| 
| 
0 tog 10 2 | 
10 to 19 } 46 I 3 | paar 
20 to 29 |; 88 10 | 3 2 
30 to 39 | 86 19 8 12 
40 to 49 | 2452 41 | 5 20 
50 to 59 107 32 21 36 
60 to 69 | 61 46 | 15 | 41 
70 to 79 29 6 2 
80 to 89 I o } o 4 
90 to 99 | I 
| | 
Total cases......... 541 157 57 |} 130 
Age | 
Mean |} 42.1 50.1 50 56.7* 
Range | sto86 | 4% to77 | 14to 74 | 25 to 83* 
Sex | 
383 113 32 73 
re 158 44 | 25 } 57 
Ratio } } 
Females to males.| 2.4:1 | 2.6:1 | 1.321 


* Based on 119 cases. 


study, there being only one example in the 
five year period 1951 through 1955. 

Clinical Data. Age and sex: (Table 11). 
Slightly more than 10 per cent of the papillary 
carcinomas occurred in the first two decades 
of life and 42.5 per cent before the age of forty 
years. The average age of 42.1 years for all 
patients with papillary carcinoma compares 
with 40.6 years for those with occult carcinoma, 
41.3 years for intrathyroid carcinoma and 47.6 
and 48.9 years for the more extensive extrathy- 
roid and inoperable carcinomas, respectively. 

The ratio of female to male patients for the 
entire group was 2.4:1, as compared with 3:1 
for occult and intrathyroid carcinomas, 1.5:1 
for extrathyroid carcinoma and 0.7:1 for in- 
operable carcinoma. 

Symptoms and clinical findings: The most 
common presenting symptom of patients with 
papillary carcinoma was goiter of varying 
duration. In approximately 10 per cent, no 
goiter was noted and only cervical adenopathy 
was the presenting clinical finding. The pre- 
operative clinical impression in 409 cases 
(excluding thirty-two cases in which partial 
treatment was given elsewhere) was as follows: 
adenomatous goiter or adenoma in 221 cases; 
adenomatous goiter with hyperthyroidism in 
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twenty-one; Graves’ disease in twenty-five; 
thyroiditis in seven, Hashimoto type in four 
and subacute in three; cervical adenopathy 
in fifty-three; carcinoma of thyroid in 121, 
including cases in which the results of prior 
biopsy of lymph nodes were positive; and 
carcinoma (?) of thyroid in forty-eight. Miscel- 
laneous diagnoses (thirteen cases) included 
thyroglossal-duct cyst in six cases, hyperpara- 
thyroidism in two, tracheal tumor in two, 
hemoptysis of undetermined origin in two and 
mediastinal tumor in one. 

Carcinoma of the thyroid was diagnosed or 
strongly suspected preoperatively in 31.6 per 
cent of the cases of intrathyroid carcinoma, in 
66 per cent of the cases in which extrathyroid 
extension occurred and in 68.4 per cent of cases 
in which biopsy only was performed. In addi- 
tion, a wide variety of symptoms or more 
unusual clinical findings were noted in this 
last group. These included pain and tenderness 
in six patients, dyspnea or stridor in fourteen, 
cord fixation and hoarseness in nine, hemopty- 
sis in four and dysphagia in five. 

Pathologic Features. Gross findings: The size 
and extent of the primary lesion in papillary 
carcinoma vary markedly. In the previously 
reported cases of the occult category, the 
average diameter was 0.7 cm. with extremes 
of 0.3 and 1.5 cm. Frequently these tiny lesions 
are associated with bulky nodal deposits. 
(Fig. 1A.) 

The 272 intrathyroid papillary carcinomas 
varied from 1.5 to 10 cm. in diameter, with 
an average of 3.8 cm., and were typically un- 
encapsulated and invasive. (Fig. 1B and C.) 
Those carcinomas composed almost entirely 
of papillary structures often presented a dis- 
tinctive gross appearance; they were encapsu- 
lated and varied in size from that of small 
lesions to that of huge cystic tumors with thick 
fibrotic walls. In a number of large cystic 
tumors, considerable dark brown or coffee- 
colored fluid rich in cholesterol crystals was 
present in addition to the papillary excres- 
cences of carcinoma. The smaller tumors of 
this type were readily removed. The larger 
ones often were apparently quite adherent or 
invasive and a number were noted in the 
inoperable group. (Fig. 2A and B.) A per- 
sistent draining sinus is an occasional com- 
plication in such cases when the lesion is 
subjected to biopsy only or is partially re- 
moved; in one instance in this series a sinus 
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Fic. 1. Papillary carcinoma. Variation in size of primary lesions. A, occult papillary 


carcinoma. Primary tumor, 6 mm. in diameter is in left lobe and is associated with bulky 
nodal metastasis. B, intrathyroid papillary carcinoma, 2 cm. in diameter, with meta- 
statically involved lymph nodes. C, intrathyroid papillary carcinoma in right lobe. Note 
lack of encapsulation and presence of normal thyroid parenchyma. D, extrathyroid 
papillary carcinoma. Tumor involves entire right lobe, isthmus and portion of left lobe 
with extension into region of trachea. Infiltrative tumor is closely applied to resected 


right jugular vein. 


persisted for fourteen years. In addition to 
large cystic tumors, a number of extremely 
bulky, grossly solid tumors, up to 10 cm. in 
diameter, were encountered in the papillary 
group. (Fig. 2C.) These were often encapsu- 
lated or semiencapsulated, with rather minimal 
evidence of invasion. The architecture was 
commonly mixed papillary and follicular, espe- 
cially the latter, although it was almost entirely 
vapillary in some. (Fig. 2D.) 

Carcinomas in the extrathyroid category were 
isually extremely invasive (Fig. 1D) and were 
iot as bulky as some in the intrathyroid cate- 
xory. The average diameter of the excised 
pecimens was 3 cm. 

Encapsulation: Papillary carcinoma of the 
hyroid is typically unencapsulated and in- 
vasive, with extension into the adjacent thyroid 
parenchyma. In extreme cases, the entire 
thyroid gland may be infiltrated and adjacent 
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organs may be involved by direct extension 
as well. Gross invasion of veins as seen in the 
follicular type appears to be virtually absent 
in the papillary type. In ninety of 325 cases 
(27.7 per cent) of papillary carcinoma in the 
intrathyroid and extrathyroid categories, some 
degree of encapsulation with or without exten- 
sive infiltration was noted. (Fig. 2B.) Lymph 
node metastasis is less likely to be encountered 
in these encapsulated or semiencapsulated 
carcinomas. Only thirteen of the just men- 
tioned ninety patients (14.4 per cent) had 
metastatically involved lymph nodes. A dis- 
tinctive subgroup of the encapsulated tumors 
are those grossly cystic lesions aforementioned. 
In the category of tumors considered in- 
operable there were ten such cases. 

Location and bilaterality: The side involved 
was not clearly recorded in a few cases, and 
data as to exact site of the lesion were un- 
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Fic. 2. Papillary carcinoma. A, huge cystic papillary carcinoma considered inoperable. B, mounted micro- 
scopic section through a small similar lesion. The tumor is somewhat cystic and entirely papillary. 
(Hematoxylin and eosin stained, original magnification X 2.) C, large papillary carcinoma (6 cm. in 
diameter). D, huge bilateral papillary carcinoma almost entirely papillary in architecture. There was no 


apparent extension beyond the thyroid. 


reliable in the inoperable cases. The carcinoma 
was on the right side in 229 of the remaining 
451 cases, on the left in 149 and in the isthmus 
or pyramidal lobe in twenty-nine. In two of 
the last-mentioned cases, the tumor was close 
to the hyoid bone and a Sistrunk operation 
was performed in the belief that a thyroglossal- 
duct cyst was present. In forty-four cases 
(approximately 10 per cent) the carcinoma 
was bilateral. The incidence of multiplicity of 
foci in a given lobe was much more difficult to 
determine with accuracy, and no data were 
obtained on this point. Multiple, apparently 
separate, foci of growth do occur, however, 
the most striking example of which was a case 
in which eight separate and distinct foci of 
carcinoma were found in the two lobes. The 
majority of these were “‘occult,’’ measuring I cm. 
or less in diameter. The largest separate tumor 
measured 2 cm. 

Parenchymal findings: The parenchymal 
changes, or “soil” in which thyroid carcinoma 
develops, have been investigated and reported 


previously on a number of these cases (for the 
period 1951 through 1955) and no additional 
data are provided from this larger series. It 
should be emphasized that the most common 
type of parenchyma in which a papillary carci- 
noma is found is that of a normal thyroid 
without nodularity of any type or appreciable 
lymphocytic infiltration. There is no evidence 
that papillary carcinoma arises in a_pre- 
existing adenoma. Carcinoma was associated 
with Graves’ disease in only twenty-five of the 
entire 541 cases, and nineteen of these were of 
the occult type. Nodal metastasis was present 
in only two of the twenty-five cases (8 per cent). 

Microscopic findings: The great majority o! 
papillary carcinomas exhibit a mixed papillary) 
and follicular architecture. (Fig. 3A.) This 
mixture, in various proportions and combined 
with the presence of psammoma bodies and 
invasion of adjacent thyroid parenchyma, is 
typical. No difficulty in diagnosis is encoun- 
tered in the average case. At one end of the 
spectrum, however, are carcinomas in which 
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and follicular architecture. Note papillary infoldings and neoplastic colloid-filled follicles. (Original mag- 
nification X 120.) B, microscopic pattern entirely papillary. (Original magnification X 115.) C, almost 
complete follicular architecture with abundant colloid production. (Original magnification X 120.) D, 
papillary carcinoma with prominent solid component. (Original magnification X go.) 
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f Fic. 3. Papillary carcinoma. Histologic patterns. Stained with hematoxylin and eosin. A, mixed papillary ; 
: 
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Fic. 4. Papillary carcinoma. Histologic patterns continued. Stained with hematoxylin and eosin. 
A, laminated psammoma bodies in tumor and parenchyma. (Original magnification X 115.) B, 
lymphocytic and plasma cell infiltration of tumor. (Original magnification X 140.) 


the architecture is predominantly or almost 
wholly papillary (Fig. 3B), and at the other 
end are carcinomas composed almost entirely 
of neoplastic follicles (Fig. 3C). In addition, 
especially in the younger age groups, a promi- 
nent solid component may be found. (Fig. 3D.) 

Gross cystic change is common in those 
cases in which the tumor is almost entirely 
papillary. A considerable number of the 
tumors showing gross cystic change are non- 


TABLE Iv 
PAPILLARY CARCINOMA: SPECIAL MICROSCOPIC 
PATTERNS* 


Total 


Cases 5 
| 


Structure | 
| 


76.9 


+7 
2 


5 
Psammoma bodies in tumor..| 141 53. 


E 


* Based on intrathyroid and extrathyroid groups only (325 
cases). 
t+ One death common to both groups. 


invasive or only slightly invasive; others may 
markedly infiltrate the surrounding thyroid 
parenchyma. In cases of carcinoma that are 
almost wholly follicular in structure, marked 
invasion is common. This feature combined 
with the lack of encapsulation and with the 
presence of psammoma bodies (Fig. 4A) is 
usually sufficient to distinguish such a tumor 
as one that belongs in the papillary group. In 
only three cases was there some difficulty in 
deciding whether the tumor should be placed 
in the papillary or follicular group. Conversely, 
in the follicular group, only four tumors con- 
tained any degree of papillary architecture. 
Marked to moderate lymphocytic and plasma 
cell infiltration was noted in thirty-five tumors. 
(Fig. 4B.) 

Data on the special microscopic features of 
papillary carcinoma are summarized in Table 
iv. In eight cases of the entire group the 
papillary carcinoma showed marked Hiirthle- 
cell transformation; all eight patients were 
more than fifty years of age. In general, 
Hiirthle-cell tumors were seldom papillary in 
structure, the majority being placed in the 
follicular group. 


Nodal metastasis: Nodal metastasis was 


4 
A B 
} Nodal Known 
Metas- 
tasis, 
| (% of | Ehyroi 
} cases) Carci- 
| noma 
Papillary (90 to 100%)..... | 65 3 : 
Follicular (90 to 100%)..... 77 4t 
Prominent solid component..| 42 °o 
Lymphocytic infiltration in | 
2 
2t 
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Fic. 5. Papillary carcinoma. Bilateral bulky nodal metastasis. A, marked enlargement 
of neck. B, excised specimen in similar case showing huge, metastatically involved 


lymph nodes. 


emonstrated histologically in 199 (39.1 per 
ent) of the 509 patients excluding thirty-two 
who were partially treated elsewhere. (Table v.) 
The incidence was higher in patients with 
extensive local disease (56.6 per cent) and also 
n inoperable patients (47.4 per cent). In the 
atter category the actual incidence is probably 
somewhat higher than that stated since exten- 
sive exploration or dissection of the nodes was 
not carried out. Instances of bilateral nodal 
metastasis were found in all categories of papil- 
lary carcinoma. In some cases the nodal 
deposits were extremely bulky. (Fig. 5A and B.) 
In one patient, whose tumor was considered 
inoperable, the weight of nodal tissue was 
estimated at 200 to 300 gm. On the basis of 
all patients with involved nodes, the involve- 
ment was bilateral in four (6.3 per cent) of 
sixty-three patients with occult papillary car- 
cinoma, in twenty-two (25 per cent) of eighty- 
eight patients with intrathyroid carcinoma 
and in twelve (40 per cent) of thirty patients 


TABLE v 
PAPILLARY CARCINOMA: NODAL METASTASIS 
| Patients with 
Nodal Metastasis 
Category Total | 
| No. | Per cent 
146 63 43-2 
Intrathyroid........... | 272 88 32.4 
53 30 56.6 
Biopsy only............| 38 18 47-4 


with extrathyroid carcinoma; altogether, the 
involvement was bilateral in thirty-eight of 
these 181 patients with involved nodes. These 
thirty-eight patients represent 7.5 per cent 
of all those with papillary carcinoma and 21.0 
per cent of those with nodal involvement. 

Pulmonary metastasis: This is not commonly 
seen in papillary carcinoma of the thyroid. 
In this group of 541 patients including the 
thirty-two patients partially treated elsewhere, 
twenty-one had x-ray evidence of pulmonary 
metastasis at some time during the course of 
their disease. Of these, five patients had known 
or suspected pulmonary metastasis at the time 
of admission and sixteen patients had similar 
roentgenographic findings later in the course 
of the disease. (Table v1.) 

Of two patients with intrathyroid carcinoma 
who had pulmonary metastasis on admission 
(Table v1), one, a twenty-nine year old woman, 


TABLE VI 
PAPILLARY CARCINOMA: PULMONARY METASTASIS 
Patients with Metastasis 
Total 
Category No. of 
Patients On 
Subsequently 
146 
Intrathyroid..... 272 2 6 
Extrathyroid.... 53 o 4 
Biopsy only..... 38 | 3 5 
Partial treatment 
elsewhere. . . 32 I 
16 (3.0%) 
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TABLE VII 
PAPILLARY CARCINOMA: PULMONARY METASTASIS iN PATIENTS LESS THAN FORTY YEARS OLD 


| | | 
Case | (yz.) Category | Metastasis | No.of Years | Alive | 
a of Primary | on Observed after or | Course 
ae Lesion Admission Metastasis | Dead | 
I II Intrathyroid | Yes | 5 Alive | See text 
M | 
2 1314 | Biopsy only | Yes 1816 | Dead | “Trradiation” sarcoma of neck with wide- 
F | spread metastasis eighteen years after first 
irradiation 
3 20 Intrathyroid | Subsequently 10 | Alive | Chest cleared after I}*! therapy and has re- 
F | (g mo.) | | mained so for eight years 
4 1014 | Biopsy only | Subsequently | 13 | Alive | Lost to follow-up; gradual i increase in x-ray 
F | (2 yr.) | | findings in chest but apparently in good 
| | | health 
5 6 Biopsy only | Subsequently | 0 | Dead | Pulmonary metastasis found at necropsy 
M | (734 yr.) 
6 9 Biopsy only | Subsequently 10 | Dead | Respiratory obstruction and pulmonary 
F | (10 mo.) | metastasis at time of death 
7 34 | Intrathyroid | ew I | Alive | No change in pulmonary nodule over one 
F | (6 yr.) | year 
8 29 ~=—*| Intrathyroid | Yes 734 | Dead | See text 


was referred to the clinic with a diagnosis of 
sarcoidosis. (Table vir, Case 8.) A roentgeno- 
gram of the chest on admission revealed a 
diffuse miliary infiltrate bilaterally. (Fig. 6A.) 
Total thyroidectomy was performed in Decem- 
ber 1951, followed by removal of bilaterally 
involved cervical lymph nodes. Postoper- 
atively, after a tracer dose of I'*!, marked 
uptake over both lung fields was noted. During 
the next four years, the patient was treated 
with 1,182 me. of I'*!. During this time, some 
improvement in the appearance of the lung 
fields in roentgenograms was noted, and by 
February 1956, no uptake could be demon- 
strated over the chest. The patient died in 
October 1959, with cor pulmonale and right 
heart failure believed secondary to pulmonary 
fibrosis. Necropsy was not performed. 

The second patient (Case 1) with pulmonary 
metastasis on admission (Table vi, Case 1) 
was an eleven year old boy with diffuse miliary 
lesions in both lung fields. (Fig. 6B.) Total 
thyroidectomy was performed for an intra- 
thyroid papillary carcinoma with bilaterally 
involved cervical lymph nodes. After operation, 
excellent uptake was noted over the chest after 
administration of a tracer dose of I'*!. The 
patient received a total of 400 mc. I'*! over 
a nine month period. The appearance of the 


chest in roentgenograms was normal at the 
time of last administration of I'*! and has 
remained so for the last four and a half years. 
At the time of last admission, the child was 
well with no evidence of tumor in the neck or 
elsewhere. 

Of six patients with intrathyroid carcinoma 
who subsequently had x-ray evidence of pul- 
monary metastasis (Table v1), four are alive 
and two are dead. In one of the six patients 
the chest cleared following administration of 
200 me. I'*! and has remained so for the last 
eight years. 

Of four patients with extrathyroid carci- 
noma in whom pulmonary metastasis devel- 
oped during the course of the disease (Table v1), 
one is living and three are dead. In the living 
patient, a man sixty-one years old, nodular 
lesions developed in the right base one and 
a half years after thyroidectomy. 

Of three patients on whom biopsy only was 
performed and who had pulmonary metastasis 
on admission (Table v1), all are dead. Of five 
in whom pulmonary metastasis developed sub- 
sequently, one is alive, one was lost to follow-up 
after fifteen years of observation and three are 
dead. 

Pulmonary metastasis developed in one of 
the thirty-two patients who underwent partial 
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Fic. 6. Papillary carcinoma. Pulmonary metastasis suspected clinically. A, roentgenogram showing 
diffuse pulmonary metastasis present on admission. Patient died of pulmonary insufficiency eight 
years later. B, chest of twelve year old boy with suspected pulmonary metastasis. Lesions cleared 


after therapy. 


operations elsewhere. This patient, a woman 
forty-five years of age, had had partial resection 
of the left lobe of the thyroid for papillary 
carcinoma in 1942. In 1944 at the Mayo Clinic, 
the remnant of left lobe, a recurrent lesion in 
the scar and involved left jugular nodes were 
removed en masse. In 1947, 1948 and 1953 she 
underwent removal of involved lymph nodes 
once on the right and twice on the left including 
a node in the region of the left submaxillary 
salivary gland. In 1957, roentgenographic ex- 
amination of the chest revealed a mass in the 
region of the right hilus, which enlarged mod- 
erately over the next two years. Bronchoscopic 
examination disclosed a polypoid mass ob- 
structing the right lower lobe bronchus and 
biopsy showed a metastatic grade 1 papillary 
adenocarcinoma of thyroid origin. The patient 
refused operation and was given cobalt therapy. 
On the last visit in 1960, the metastatic mass 
was not visibly smaller and the patient was 
losing weight and was anorectic. 

The development of diffuse pulmonary 
metastasis appears to be compatible with pro- 
longed survival or even occasional cure follow- 
ing I'8! therapy. This was noted particularly 
in the younger age group. Data on the eight 
patients less than forty years old, in whom 
pulmonary metastasis developed, are given in 
Table vu. In two cases the pulmonary infiltrate 
disappeared, while in a third case a highly 
anaplastic sarcoma of the neck, presumably of 


the postirradiation type, developed eighteen 
years after initial treatment of the thyroid 
carcinoma. 

Treatment. Papillary carcinoma of the thy- 
roid has been treated by various procedures. 
(Table vit.) In this series, total lobectomy on 
the side of the lesion was the most common 
procedure, and this was frequently combined 
with subtotal lobectomy on the opposite side. 
Partial or subtotal lobectomy was also a com- 
mon procedure, and often the operation was 
completed as a bilateral subtotal thyroidec- 
tomy leaving a remnant of tissue on either side 
of the trachea. In only eighteen cases was 
removal of the entire thyroid gland thought 
necessary. Total thyroidectomy, performed 
only occasionally, was most often performed 
for lesions that had spread beyond the capsule 
of the thyroid. In thirty-two of thirty-eight 
cases in which the lesion was considered in- 
operable, the diagnosis of papillary carcinoma 
was substantiated by biopsy of the gland (in 
two cases Iymph nodes also were excised), 
while in the other six cases a metastatically 
involved node or nodes were removed from 
the lateral part of the neck. 

When metastasis had occurred to the lateral 
portion of the neck, a modified dissection of the 
neck was performed. This procedure varied 
considerably in extent. In a few cases only, 
a node or a group of nodes was excised, while 
in other cases the procedure closely approxi- 
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TABLE VIII 
PAPILLARY CARCINOMA: SURGICAL TREATMENT IN 47I CASES* 


Subtotal Lobectomy 


| | Di ‘ 
issection of Neck 
| Double | Total | 


Casegeny Cases | | | Lobectomy | and — 
Unilateral | Bilateral | | Lobectomy | ’ | Modified | Radical 
146T 17 44 42 | 34 2 | 59 4 
Intrathyroid............| 272 70 63 II 7 I 
Extrathyroid............| $3 21 I 20 | 6 5 | 26 | I 
| 471 | 113 | 98 | 132 | 103 18 | 156 6 


* Lesion considered inoperable in an additional thirty-eight cases. 
Tt Includes seven cases in which primary lesion was not removed. 


mated a radical dissection of the neck with the 
sternocleidomastoid muscle and internal jugu- 
lar vein being preserved. In only 4 per cent 
of these procedures performed on the neck, did 
the surgeon consider radical dissection of the 
neck necessary for removal of metastatic 
lesions. 

After primary treatment of the lesion as 
shown in Table vit, secondary operations 
occasionally were necessary for recurrence of 
the tumor in the midline of the neck or for 
subsequent removal of nodal metastasis to the 
neck. These are outlined in the next section. 

Further Surgical Treatment: Nodal metas- 
tasis: It has been noted that nodal metastasis 
can be expected in approximately 40 per cent 
of cases of papillary carcinoma. Considering 
only the 471 patients who underwent definitive 
operations at the clinic (excluding thirty-eight 
inoperable patients and thirty-two patients 
who underwent part of their surgical treatment 
elsewhere), we found that a total of 181 patients 
had metastatically involved lymph nodes and 
that thirty-eight of these had bilateral nodal 
involvement. In fourteen of the cases these 
involved nodes were demonstrated, not at the 
original surgical procedure, but at a later date. 
The surgical procedures for the removal of 
nodes are summarized as follows: 

In 132 of the 181 cases, only one procedure 
was carried out because of involved lymph 
nodes; these patients subsequently did not have 
further exploration of the neck. In the other 
forty-nine cases, two or more surgical pro- 
cedures were carried out because of meta- 
statically involved nodes. In thirty-eight of 
these cases, two procedures were performed, 


the patients subsequently remaining free of 
evidence of nodal metastasis. However, a third 
operation was necessary in seven cases, a fourth 
operation in three and a fifth operation in one 
during the entire course of the disease. The 
last-mentioned patient had disease on the 
opposite side, and one of the procedures was 
directed toward removing nodes on the second 
side. The longest interval between original 
operation and final removal of an involved 
node was twelve years in the occult category, 
eighteen in the intrathyroid category, and four 
and a half in the extrathyroid category. 

Local recurrence in thyroid region: Twenty- 
six of the 471 patients, whose definitive oper- 
ations were performed at the Mayo Clinic, 
had recurrence of carcinoma for which a second 
surgical procedure was performed in the region 
of the thyroid itself as opposed to removal of 
metastatically involved nodes. In six addi- 
tional cases, a papillary tumor was removed 
from the skin or subcutaneous tissue in the 
region of the scar. 

In the occult category, two patients sub- 
sequently underwent removal of a second pri- 
mary tumor from the opposite lobe after 
intervals of four and thirteen years, respec- 
tively. Cervical nodes on the second side were 
involved in each case. 

In the intrathyroid category, there were 
seventeen operations for recurrence of papillary 
carcinoma. The recurrence was on the same 
side as the original primary lesion in six of 
these, on the opposite side in nine and bilateral 
in two. Subsequent surgical procedures were 
performed eight months to eighteen years after 
the first operation, with an average of 8.7 years. 
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TABLE Ix 
FIVE YEAR AND TEN YEAR SURVIVAL RATES FOR PAPILLARY CARCINOMA OF THE THYROID 


Lived Five or Lived Ten or More 


Patients More Years after Patients Years after 
‘ Operati ti 
Category of Papillary Carcinoma 
Total | Traced| No. | Per cent* | Total | Traced} No. | Per cent* 
anole 116 110 106 96.4 62 59 53 89.8 
| 236 229 212 92.6 143 137 115 83.9 
41 38 28 73.7 25 24 13 54.2 
| 303 | 377 346 91.8 230 220 181 82.3 
| 


* Per cent of traced patients. Inquiry as of January 1, 1959. The five year survival rates are based on only those 
\tients operated on prior to 1954, the ten year rates on only those operated on prior to 1949. 


In the extrathyroid category, there were 
even operations for recurrent carcinoma. Four 
ff these were on the same side as the original 
arcinoma and one was on the opposite side; 
for two the exact location was not clearly 
tated. Recurrent lesions appeared at intervals 
of three months to twelve years, with an 
iverage of six years. 

Survival Rates. Papillary carcinoma is of 
such slow evolution that most deaths from 
the disease occur more than 5 years after 
diagnosis. For this reason, five year survival 
rates are virtually meaningless. Survival rates 
are given by categories in Table 1x. In addition 
to the determination of survival rates, infor- 
mation was obtained on the number of deaths 
known to be due to thyroid carcinoma, the 
number known to be due to causes other than 
cancer, the thyroid carcinoma apparently 
having been cured or arrested, and the number 
due to unknown causes. These data are sum- 
marized by categories as follows: 

Occult papillary carcinoma: As outlined in 
a previous report [5], no patients in this cate- 
gory of 146 patients are known to have had 
distant metastasis or to have died of thyroid 
carcinoma during the period of observation, 
which ranged from three to thirty-two years. 
All four deaths in this group were from known 
causes other than carcinoma. Only one patient 
has not been followed. 

Intrathyroid papillary carcinoma: Of the 272 
patients with papillary carcinoma considered 
intrathyroid at the time of operation, with or 
without metastasis to lymph nodes, 217 are 
known to be living, fifty-one are known to be 
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dead and four have not been followed. Of the 
fifty-one deceased patients, six are believed to 
have died of thyroid carcinoma; eighteen 
patients ranging in age from twenty-nine to 
seventy-two years have died from unknown 
causes and twenty-seven have died from known 
causes other than thyroid carcinoma. 

The six patients believed to have died of 
thyroid carcinoma were thirty-six, seventy- 
four, seventy-four, seventy-five, seventy-six 
and eighty-two years of age at the time of death 
and had received surgical treatment for papillary 
carcinoma three to eleven years prior to death. 
The youngest of these patients is represented in 
Table vir as Case 8, which was reported in 
detail earlier in the paper. The carcinoma in 
two older patients was unique in that marked 
Hiirthle-cell transformation was present. In 
two of the six cases, involved nodes were found 
at the initial operation and in four patients no 
involved nodes were found. 

Information on the current status of the 
217 living patients was available on the basis 
of either return visits made or letters received 
up to late 1958 and, in many instances, in 1959 
and early 1960, so that a maximum of thirty- 
two years of observation was provided. Six 
patients living at the end of four, eight, thir- 
teen, thirteen, sixteen and seventeen years, 
respectively, were last heard from in the period 

1937 to 1954 and could not be traced further. 
The duration of observation in the 217 living 
patients was as follows: three to four years, 
thirteen cases; five to six years, thirty-six 
cases; six to seven years, twenty-three cases; 
seven to eight years, thirteen cases; eight to 
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ten years, twenty cases; ten to twelve years, 
thirty-two cases; twelve to fifteen years, 
twenty-one cases; fifteen to twenty years, twen- 
ty-nine cases; twenty to twenty-five years, 
seventeen cases; twenty-five to thirty years, 
six cases; and thirty years or more, seven 
cases. Pulmonary metastasis is known or sus- 
pected in four of the living patients. 

Extrathyroid papillary carcinoma: Of the 
fifty-three patients who had papillary carci- 
noma with extrathyroid extension, twenty- 
three are known to be alive, twenty-seven are 
known to be dead and three were alive at the 
end of one, two and four years, respectively, 
but were subsequently untraced. There was 
one postoperative death. 

It is known or strongly suspected that nine 
patients died of thyroid carcinoma at intervals 
of one-half, one and one-half, one and one-half, 
five and one-half, six and one-half, seven, seven, 
eight and one-half and ten years, respectively, 
after operation at the Mayo Clinic. The respec- 
tive ages at the time of death were forty-seven, 
fifty-two, fifty-five, fifty-eight, sixty, sixty, six- 
ty-three, seventy-two and eighty. Of the nine 
patients, three had metastasis to the lymph 
nodes at the time of operation and six did not. 
Five patients who died of known causes were 
believed to be free of thyroid carcinoma at the 
time of death four, four and one-half, seven, 
sixteen and eighteen years after operation. One 
patient died postoperatively of pulmonary 
embolism and twelve patients died of unknown 
causes at intervals ranging from one and a half 
to twenty-three years after operation. 

The duration of observation for the twenty- 
three patients known to be living is as follows: 
four to five years, four patients; five to six 
years, three patients; six to ten years, four 
patients; ten to fifteen years, eight patients; 
and fifteen, seventeen, twenty and twenty-four 
years, one patient each. 

Inoperable papillary carcinoma (biopsy only): 
Of the thirty-eight patients in this group, ten 
are known to be living and twenty-six are 
known to be dead; the other two patients were 
living fifteen years after operation but subse- 
quently have not been traced. All patients 
were treated with I'*!, radium or external 
irradiation. 

Ten patients died of causes.other than carci- 
noma or of unknown causes after periods rang- 
ing from one month to twenty years. Their 
ages ranged from fifty-seven to eighty-one years. 
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Sixteen of the thirty-eight patients are be- 
lieved to have died as a result of papillary 
carcinoma. The interval between date of 
biopsy and death from carcinoma varied fron 
one to nineteen years, with an average ot} 
6.1 years. Known ages at the time of deat! 
were as follows: thirteen years, one patient 
nineteen years, one patient; thirty-two years 
one patient; forty to fifty years, three patients; 
seventy to eighty years, four patients; and 
eighty to ninety years, one patient. Six o! 
these patients are known to have had marked 
local involvement of the neck at the time of 
death. One patient died of massive hemorrhage 
from carotid vessels following irradiatior 
therapy. 

Eight patients in this category were less 
than forty years old at the time of diagnosis 
(six were children) and only three deaths 
attributed to carcinoma occurred in these eight 
patients. In all three patients who died, the 
diagnosis of carcinoma was made in childhood. 
Two of these had had tracheal involvement 
with respiratory difficulty from the onset of the 
disease at ages six and nine years and both 
had pulmonary metastasis at the time of death. 
The third patient, who has been reported on pre- 
viously [2], had biopsy of a lymph node only in 
1939 followed by extensive x-ray therapy. A fur- 
ther biopsy in 1954 which showed nodal metas- 
tasis was followed by additional external 
radiation. In 1958, eighteen years after onset of 
the disease, a highly anaplastic spindle-cell 
malignant tumor developed in the neck; this 
was interpreted as an irradiation sarcoma, which 
caused her death in a few months. Widespread 
metastatis was demonstrated in the lungs and 
elsewhere. The remaining five patients less than 
forty years old are living and asymptomatic 
according to the last reports. 

On the ten patients known to be alive (not 
including the two who were alive fifteen years 
after diagnosis but have not been followed 
since), follow-up information is complete up 
to 1959 or early 1960. Three patients, aged 
thirteen, forty-two and forty-eight years, had 
cystic papillary carcinoma with biopsy mate- 
rial entirely papillary in structure. All three 
were treated with external radiation and are 
apparently well twenty-seven, twenty-one and 
fifteen years, respectively, after diagnosis al- 
though the last patient has a persisting draining 
sinus in the neck. Four patients with extensive 
and apparently diffuse disease in the thyroid 


ind, aged twenty-four, forty-eight, ten and 
enty-nine years, respectively, were treated 
radium alone (one patient), radium and ['*! 
wo patients) or roentgen rays and I'*! (one 
tient). All four are apparently well twenty- 
e, eleven and two-thirds, twelve and eighteen 
ars after biopsy. Of the remaining three 
tients, one, aged seventy-one years, was 
eated after biopsy with radium alone and 
1s apparently well at eighty-six years of age. 
nother patient, sixty years of age, was treated 
ith roentgen rays and I|'*! and was last seen 
ne and one-half years after biopsy. He had 
ilmonary metastatic lesions that were slowly 
enlarging, but the thyroid region appeared 
able. One patient, fifty-one years of age, had 
id extensive radium treatment and showed 
o evidence of carcinoma at the last visit 
fourteen and two-thirds years after biopsy. Of 
he two patients lost to follow-up, one was 
ten and one-half years old when the diagnosis 
was made. She was treated with radium and 
was In apparent good health when last heard 
from fifteen years later, but for many years 
she had been suspected of having pulmonary 
metastasis on the basis of x-ray evidence. 
(Table vir, Case 4.) The other patient, aged 
forty years, had had much radium treatment 
and apparently had persisting disease. 


FOLLICULAR CARCINOMA 


Incidence and Definition. The 157 tumors 
classified as follicular were selected on a histo- 
logic basis and include tumors predominantly 
follicular in architecture, mixed follicular and 
solid, predominantly solid and also Hiirthle 
cell in structure. The name selected can be 
validly criticized on the grounds that not all 
of these tumors have a follicular architecture. 
But since the tumors included appear to have 
rather similar gross structures and comparable 
patterns of growth as well as essentially similar 
behaviors, the inclusion of all microscopic 
variants under one heading greatly simplified 
the classification. A similar situation, of course, 
exists in the preceding group as regards papil- 
lary and follicular architecture. 

For many years it has been known that 
encapsulation and vascular invasion are impor- 
tant considerations in this type of neoplasm. 
After multiple appropriate blocks from the 
capsular area and adjacent thyroid parenchyma 
had been studied in each case, the tumors were 
divided into two major categories on the basis 
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TABLE x 
FOLLICULAR CARCINOMA: INVASIVE CHARACTERISTICS 


369 


Invasion | Cases 
None or slight capsular............ ed 80 
Moderate to marked................... 77 
Primarily treated at clinic............. 49 
Recurrent and inoperable.............. 28 


of invasive characteristics: those that showed 
no invasion or only slight invasion of the 
capsule, and those that showed moderate to 
marked invasion. (Table x.) In general, a lesion 
was considered moderately to markedly in- 
vasive: if evidence of invasion was noted in 
almost any section cut. On the other hand, 
a lesion was considered slightly invasive if 
only one or two invasive foci at most were 
encountered in a number of sections. In addi- 
tion to these tumors treated primarily at the 
clinic, twenty-eight tumors of the same micro- 
scopic morphology were recurrent or inopera- 
ble when first seen at our institution. These 
tumors were all of the second category, but for 
some purposes will be discussed separately. 

Clinical Data. Age and sex: Data on age 
and sex of the patients with follicular carci- 
noma are given in Table 11. Only three cases 
occurred in the first two decades of life. The 
average age of patients with moderate to 
marked invasion was 52.8 years, or approxi- 
mately six years more than the average for 
those without invasion. The average age for 
patients with recurrent and inoperable lesions 
was fifty-seven years. 

Symptoms: The usual presenting symptom 
of patients with follicular carcinoma was that 
of goiter of considerable duration. Of the 
eighty cases in which the lesion was slightly 
invasive or noninvasive, the preoperative 
diagnosis was adenomatous goiter or adenoma 
in fifty-eight, adenomatous goiter with hyper- 
thyroidism in fourteen and branchial cleft cyst 
or midline mass in two; in only six cases was 
the preoperative diagnosis carcinoma. The 
duration of known goiter varied from two 
months to twenty years, with an average of 
approximately 7.8 years. 

Of the forty-nine patients with moderate to 
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Fic. 7. Follicular carcinoma. A, encapsulated carcinoma with slight invasion of cap- 
sule. B, encapsulated follicular carcinoma with gross cystic change. Bony metastasis 
was present. C, follicular carcinoma, Hiirthle-cell variant. D, encapsulated follicular 
carcinoma in multiple nodules. There is invasion of thyroid parenchyma, and a large 
plug of tumor tissue is present in a dilated vein near trachea on right. 


marked invasion, a preoperative diagnosis of 
adenomatous goiter or adenoma was made 
in twenty-three and adenomatous goiter with 
hyperthyroidism in ten; carcinoma was defi- 
nitely diagnosed or strongly suspected in 
sixteen, or approximately 33 per cent. Of the 
twenty-eight patients with recurrent or in- 
operable lesions, the preoperative diagnosis 
was carcinoma in eighteen, adenomatous goiter 
in nine, and acute thyroiditis in one. The 
average duration of goiter in seventy-seven 
patients with moderate to marked invasion 
was approximately ten years. 

Pathologic Features. Gross findings: Follicu- 
lar carcinoma is typically an encapsulated 
lesion which, especially in the noninvasive or 
slightly invasive categories, may suggest an 
adenoma on initial pathologic examination. 
(Fig. 7A.) The cut surface, however, does not 
resemble that of the usual myxomatous fetal 
adenoma but instead may exhibit various 
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shades of pink, dark red or, in Hiirthle-cell 
variants, chocolate brown. Cystic change is 
occasionally seen. (Fig. 7B.) The cut surface 
of the more aggressive tumors is usually obvi- 
ously carcinomatous. Growth may be in the 
form of a single large nodule (Fig. 7C) or 
multiple conglomerate nodules (Fig. 7D). 
Occasionally, gross invasion of a vein is noted 
in addition to obvious invasion of thyroid 
parenchyma. (Fig. 7D.) 

Size of tumor: The primary lesions varied 
markedly in size. The smallest example (Fig. 
8A), 1 cm. in diameter, was not palpable on 
clinical examination but was found in the 
resected thyroid gland after prior removal of a 
metastatic lesion from a rib. Exceptionally, 
extremely large carcinomas of this type are 
seen; Figure 8B shows a huge tumor (15 cm. 
in diameter). A few large tumors have a central 
or eccentric hyalinized “core”? comparable to 
that seen in some benign adenomas. (Fig. 8C.) 
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Fic. 8. Follicular carcinoma. Variation in size. A, occult follicular carcinoma 1 cm. in 
diameter. Metastatic tumor was present in rib. B, extremely large follicular carci- 
noma (15 cm. in diameter). Note extension into huge capsular venous spaces. C, huge 
follicular carcinoma with central hyalinized core. D, encapsulated follicular carci- 


noma in nontoxic nodular goiter. 


The average diameter was 4.7 cm. for non- 
invasive tumors, 3.9 cm. for slightly invasive 
tumors and 5.8 cm. for moderately to markedly 
invasive tumors. Exclusive of recurrent and 
inoperable lesions, the carcinoma was on the 
right side in seventy-two cases, on the left in 
fifty-one, in the isthmus in three and bilateral 
in three. 

Parenchymal findings: In approximately 
two thirds of the cases the carcinoma was 
present in a normal non-nodular thyroid 
parenchyma (Fig. 7B); in the remainder, 
multiple adenomas or adenomatous goiter 
was present in addition to the carcinoma. 
(Fig. 8D.) 

Nodal metastasis: Nodal metastasis is infre- 
quently encountered in follicular carcinoma. 


Of the eighty patients in whom invasion was 
slight or not demonstrated, one had involve- 
ment of a minute node (4 mm. in diameter) 
adjacent to the tumor. Of the forty-nine pa- 
tients who had moderate to marked invasion, 
five had involvement of lymph nodes at the 
initial operation. In addition, a total of three 
recurrent nodules was demonstrated at subse- 
quent operation in the combined 129 cases. 
These were described as nodes, but lymphoid 
tissue was not demonstrated at the margin of 
the recurrent masses. In a number, recurrence 
was shown microscopically to be within striated 
muscle or fat without any evidence of lymphoid 
tissue. 

Microscopic findings: Noninvasive follicular 
carcinoma: In thirty-five cases the encapsu- 
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tasis to bone. B, histologic section of same tumor near capsule. Pattern is predominantly follicular. 
(Hematoxylin and eosin stained, original magnification X 225.) C, encapsulated noninvasive carcinoma, 
predominantly solid. (Hematoxylin and eosin stained, original magnification X 200.) D, similar type 
with slightly trabecular pattern. (Hematoxylin and eosin stained, original magnification X 135.) 


lated tumor was considered sufficiently atypical 
on histologic examination to be classified as 
carcinoma although no definite invasive tend- 
ency was demonstrated. A characteristic ex- 
ample is shown in Figure 9A and B. This case 
was exceptional in that a localized metastatic 
lesion in bone was the presenting symptom. 
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Other microscopic patterns are demonstrated 
in Figure 9C and D. 

Approximately half of these thirty-five 
tumors were predominantly follicular with a 
small solid component. In the remainder a solid 
pattern was dominant. In only three cases was 
Hiirthle-cell transformation noteworthy. Vir- 
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Fic. 10. Follicular carcinoma with minimal vascular invasion. Histologic patterns. A, predomi- 
nantly follicular. (Hematoxylin and eosin stained, original magnification X 140.) B, Hiirthle-cell 
variant. (Hematoxylin and eosin stained, original magnification X 70.) 


tually no tendency toward papillary formation 
was noted. In general, tumors in this category 
are of low grade, the majority being graded 
1 (on a basis of 1 to 4). Mitotic figures were 
demonstrated in twenty-eight cases, but in 
only six did these occur at all frequently. 

Follicular carcinoma with slight capsular in- 
vasion: Forty-five encapsulated tumors demon- 
strated definite vascular invasion or other 
invasive tendency in the capsular area, but 
the degree in all cases was rather minimal. The 
pattern was predominantly follicular in twenty- 
eight cases (Fig. 10A), predominantly solid in 
twenty, and Hiirthle cell in type in seven 
(Fig. 10B). Although mitosis could be demon- 
strated in almost all cases, the degree of malig- 
nancy was low, only seven lesions being graded 
as high as 2. 

Follicular carcinoma with moderate to 
marked invasion: Forty-nine patients exhibited 
moderate to marked invasion of veins or adja- 
cent thyroid. In most cases the invasive qual- 
ties of the tumor were apparent in each block 
ectioned. Marked capsular invasion is demon- 

trated in Figure 11A and B, in which each 
ik dot represents a plug of tumor in a capsular 
ein or vascular sinus. The same variation in 


pattern was demonstrated in this category as 
in the two preceding categories, but the grade 
of the tumor was higher on the average, the 
majority being graded 2. Mitotic figures were 
found readily in most cases. The pattern was 
predominantly follicular in twenty-five cases 
(Fig. 12A and B), predominantly solid in 
sixteen (Fig. 12C), and Hiirthle cell in type in 
eight (Fig. 12D). 

Combining the microscopic findings in the 
last category (forty-nine tumors) with those in 
the category of recurrent and_ inoperable 
tumors (twenty-eight cases), one finds that of 
the seventy-seven carcinomas with aggressive 
behavior, thirty-seven (48 per cent) were pre- 
dominantly follicular, twenty-six (34 per cent) 
were predominantly solid and fourteen (18 per 
cent) were Hiirthle cell in type. As shown later, 
the degree of invasiveness of the tumor was a 
much more important prognostic consideration 
than was the actual morphologic type. 

Surgical Treatment. Follicular carcinoma in 
this series was most commonly treated by sub- 
total lobectomy on the side of the lesion (sixty- 
two cases). (Table x1.) In thirty-one cases, the 
lobe opposite the lesion was also subtotally 
resected. Total lobectomy was performed in 
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Fic. 11. Follicular carcinoma with moderate to marked invasion. A, mounted microscopic section. 
Each ink dot represents an area of microscopic invasion of vessels. B, histologic section through 
capsular area of same tumor to show plug of tumor in vascular space. (Hematoxylin and eosin 


stained, original magnification X 185.) 


seventeen cases and the contralateral lobe was 
partially removed in sixteen other cases. In only 
three cases was total thyroidectomy performed. 
The fact that surgical procedures were carried 
out in the lateral part of the neck in only seven 
of the 129 cases indicates the infrequency of 
metastatic spread to nodes of this region; even 
in these seven instances, only a modified dis- 
section of the neck was necessary. 

Course of Disease. Data on survival after 
treatment are given in Table xu. The behavior 
of the noninvasive or slightly invasive tumors 
was different from that of the moderately to 
markedly invasive tumors. Additional data 
follow: 

Follicular carcinoma with slight or no invasion: 
Of the thirty-five patients with noninvasive 
tumors, twenty-eight were alive at last report 
and seven were dead. Three of the patients were 
living at the end of twenty, seventeen and 
eight years, respectively, but were not followed 
subsequently. There was one postoperative 
death. 

Two patients died of unknown causes 
twenty-three and seventeen years after opera- 
tion. Four patients died of known causes and 
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were believed to be free of carcinoma eight, 
ten, eleven and twenty-three years, respec- 
tively, after operation. No patient is known 
to have died of thyroid carcinoma. 

The twenty-eight living patients have been 
observed for periods ranging from seven to 
thirty-two years, with an average of 18.8 years. 
Two living patients have metastasis to bone. 
One of these presented with a solitary lesion 
of the right femur in 1952. (Fig. 13A.) Total 
thyroidectomy was carried out and extensive 
I'31 therapy was instituted. In addition, x-ray 
therapy was administered to the metastatic 
lesion in the right femur. The patient was alive 
and apparently well when last heard from in 
September 1959. There has been no local re- 
currence or additional distant metastasis. 

The second patient underwent thyroidec- 
tomy at the clinic in 1940. In October 1958, a 
solitary metastatic lesion was demonstrated in 
the femur. Biopsy showed a histologic pattern 
similar to that of the thyroid carcinoma re- 
moved in 1940. The patient was treated else- 
where. No further lesions are known to have 
developed by March 1960. 

Of the two lesions associated with metastasis 
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Fic. 12. Invasive follicular carcinoma. Histologic patterns. A, predominantly follicular. (Hematoxylin 
and eosin stained, original magnification X 230.) B, predominantly follicular with invasion of vein. 
(Hematoxylin and eosin stained, original magnification X 22.) C, predominantly solid. (Hematoxylin 
and eosin stained, original magnification XX 200.) D, Hiirthle-cell variant. (Hematoxylin and eosin 
stained, original magnification X go.) 
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TABLE XI 
TREATMENT OF THYROID CARCINOMA 
| | 
| | . . 
| | Subtotal Lobectomy Double | Dissection of Neck 
| Total | Total Resec- Total 
Type Lobec- | tion and | Thyroid- |— 
| Cases } 
tomy | Lobec- | ectomy : 
| Unilateral | Bilateral tomy | Modified | Radical 
| | 
Follicular carcinoma........ | 129 
23 9 2 I I 
Slightly invasive.......... 45 | 19 14 4 8 
Moderately to markedly 
49 | 20 8 II 8 2 6 
Solid carcinoma with amy- 


to bone, one was predominantly follicular and 
the other was mixed but with a predominantly 
solid component. Of the forty-five patients 
with encapsulated tumors and slight invasion, 
twenty-nine are known to be living, thirteen 
are known to be dead and three have not been 
followed. Of the living patients, two were 
traced for twenty-one and twenty-three years 
but have since been untraced. There was one 
postoperative death. Eight patients died of 
known cause one-half to fourteen years after 
operation; all are believed to have been free of 
carcinoma. Three patients died of unknown 
causes four, twelve and twenty years after 
operation. 

One patient died seventeen and one-half 
years after operation with bone metastasis 
from thyroid carcinoma. She had undergone 
thyroidectomy at the clinic in 1938. A meta- 


static lesion developed in the right femur in 
1946 and the extremity was amputated else- 
where. She returned to the clinic in 1945 with 
a metastatic lesion in the seventh cervical 
vertebra. This lesion was given local x-ray 
therapy. The patient died in July 1956. The 
immediate cause of death was disease of the 
coronary arteries; however, further metastasis 
from the primary thyroid lesion was said to 
have occurred. 

Five patients were operated on for recurrent 
tumor in the neck. One patient had a recurrent 
tumor removed four years after the initial 
operation and died of unknown cause three 
years later. One patient underwent removal of 
a recurrent tumor ten years after operation 
and removal of another tumor on the opposite 
side eleven years after operation, and was 
living and well ten years later. One patient had 


TABLE XII 
FIVE YEAR AND TEN YEAR SURVIVAL RATES FOR FOLLICULAR AND SOLID CARCINOMA 
OF THE THYROID 


| 
| 


Lived Five or More | 


| 


Lived Ten or 


Patients Years after Patients More Years after 
Operation Operation 
Category 
Total | Traced | No. | Percent* | Total | Traced| No. | Percent* 
Follicular carcinoma.............. | 109 106 90 84.9 | 86 82 59 72 
Noninvasive and slightly invasive. | 70 69 64 92.8 | 57 55 47 85.5 
Moderate to marked invasion..... 39 37 26 70.3 | 29 27 12 44.4 
Solid carcinoma with amyloid stroma | 42 | 41 31 75.6 | 31 31 19 61.3 
| | 
| | | | 


* Per cent of traced patients. Inquiry as of January 1, 1959. The five year survival rates are based on only those 


patients operated on prior to 1954, the ten year rates on only those patients operated on prior to 1949. 
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Fic. 13. Follicular carcinoma. Bony metastasis. A, metastasis to femur noted on admission. B, 
histologic section of follicular carcinoma in bone. (Hematoxylin and eosin stained, original magnifi- 


cation X 140.) Note well formed microfollicles. 


recurrence nine years after operation and was 
dead three years later at 78 years of age, 
probably with recurrent tumor. The first of 
the three patients just mentioned had a pre- 
dominantly follicular tumor, the last two a pre- 
dominantly solid tumor. Two patients with 
Hiirthle-cell tumor had recurrences: one after 
ten years, with freedom from tumor six years 
later; the other underwent four procedures 
over a six year period for removal of his tumor, 
the last operation was in December 1957. 

Follicular carcinoma with moderate to marked 
invasion: Of the forty-nine patients who 
had moderately to markedly invasive tumors 
and were treated at the clinic, fifteen were 
living four to thirty-three years after operation 
ind thirty-four are known to be dead. Of the 
living patients, one was traced for eight years 
ind was not followed subsequently, and two 
nave pulmonary metastasis. There were three 
postoperative deaths. 

Eight patients are dead of unknown causes 
me to eleven years after operation, and three 
ure dead of causes other than thyroid carci- 
noma three to thirteen years after operation. 
['wenty patients are believed to have died of 
thyroid carcinoma. The deaths occurred two 
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to twenty-three years after operation, with an 
average of 7.6 years. 

The tumor recurred in sixteen of the forty- 
nine patients, with involvement of the trachea 
in eight. Pulmonary metastasis alone was 
noted in seven cases, bone metastasis alone in 
five and both pulmonary and bone metastasis 
in four. One suspected and one proved instance 
of cerebral metastasis were demonstrated. 

Of the twenty-eight patients whose carci- 
nomas were recurrent (eighteen cases) or in- 
operable (ten cases) when first seen, four are 
dead of unknown causes, one died postoper- 
atively and one is untraced. Fifteen patients 
are believed to have died of thyroid carcinoma 
one half to ten years after operation or biopsy. 
Seven patients are alive after five to fourteen 
years; one of these has pulmonary metastasis 
and a second has metastasis to the bones. This 
second patient underwent subtotal thyroidec- 
tomy elsewhere in July 1951, for a follicular 
carcinoma 2 cm. in diameter. In March 1954, 
a metastatic lesion was demonstrated in the 
left ilium. (Fig. 13B.) Biopsy of the lesion was 
performed at the clinic and was followed by 
total thyroidectomy with no residual carci- 
noma found. The patient was treated with 


|| 


Woolner, Beahrs, Black, McConahey and Keating 


TABLE XII 
INVASIVE FOLLICULAR CARCINOMA: CORRELATION BETWEEN BEHAVIOR AND PREDOMINANT 
HISTOLOGIC PATTERN 


| Total 


Predominant Histologic Pattern 


Status Patients Follicular Solid | Hiirthle Cell 
| Patients | Percent | Patients | Per cent | Patients | Per cent 
| | 
Aliveand 16 7 6 
Alive with metastasis......... 5 4 I | 
77 37 48.1 26 33.8 14 18.2 


I'31 and external radiation, and in January 
1960, was living and well with no evidence of 
recurrence or further metastasis. 

Correlation between behavior and histologic 
pattern: As shown in Table x11, a large pro- 
portion of patients in each of the three cate- 
gories based on histologic pattern were dead at 
the time of last report. At least 40 to 50 per 
cent of the deaths are known to have been due 
to thyroid carcinoma. No striking difference 
in progression of the disease process among the 
three variants could be determined, the average 
duration from treatment or time of biopsy to 
death being five years for the predominantly 
follicular type, 5.7 years for the predominantly 
solid type and 7.5 years for the Hiirthle-cell 
type. Exclusive of one tumor of twenty-three 
years’ duration, the average duration for the 
Hiirthle-cell type was 5.6 years. 


SOLID CARCINOMA WITH AMYLOID STROMA 


Incidence and Definition. The fifty-seven 
cases in this group of solid carcinoma represent 
a readily recognized histologic entity. No 
microscopic pattern, either follicular or papil- 
lary, is present, the tumor cells growing in solid 
nests or sheets with much hyaline fibrous 
stroma which almost always gives the staining 
reaction for amyloid. In addition to these 
microscopic features, the tumor is grossly un- 
encapsulated although often rather circum- 
scribed. These gross and microscopic features 
are combined with a clinical course of relatively 
long duration and a marked propensity to 
involve regional lymph nodes. 


Fifty-two patients in the group were treated 
surgically while five were considered inoperable 
and were subjected to biopsy alone. 

Clinical Data. Age and sex: Data on age 
and sex of the patients who had solid carci- 
noma with amyloid stroma are given in Table 
111. Sixty-three per cent of the patients were in 
the sixth and seventh decades of life. Female 
patients predominated over male patients. 

Symptoms: The presenting complaint was 
usually goiter of rather long duration, often 
accompanied by enlarged cervical lymph nodes. 
Probably as a result of the high incidences of 
involved nodes, a preoperative diagnosis of 
carcinoma was made in twenty-three of the 
fifty-two operable patients, and in four of the 
five inoperable patients. Adenomatous goiter 
without hyperthyroidism was thought to be 
present in twenty cases, and adenomatous 
goiter with hyperthyroidism in five. In one 
case the clinical impression was adenoma in 
mild Graves’ disease, and in three cases en- 
larged cervical nodes were the only positive 
finding, the tumor itself being occult in these 
three. In the inoperable patients the clinical 
diagnosis was adenomatous goiter in one and 
carcinoma in three. 

Pathologic Features. Gross findings: Solid 
carcinoma occurs typically as a firm circum- 
scribed mass, often apparently being densely 
sclerotic and occasionally showing spotty calci- 
fication. (Fig. 14.) Forty-six of the fifty-two 
operable tumors were unencapsulated and six 
were fairly definitely encapsulated. The major- 
ity were sharply circumscribed. 
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Fic. 14. Solid carcinoma with amyloid stroma. Gross appearance. A, circumscribed 
unencapsulated carcinoma in right lobe with extensive nodal metastasis. Thyroid 
parenchyma is normal. B, large primary carcinoma involving right lobe and isthmus, 
Bilateral nodal metastasis. C, large solid carcinoma with spotty calcification. Lymph 
nodes not involved. D, fairly well encapsulated carcinoma of similar type with slight 
calcification. One small regional node is involved. 


Location and multiplicity: The carcinoma 
was on the right side in twenty-five cases, on 
the left in twenty, in the isthmus in one and 
ilateral in six. In one of the cases of bilateral 
carcinoma, there were two tumors in the right 
lobe and one in the left. 

Size of lesion: The tumors varied from 0.8 to 
13 cm. in diameter, with an average of 3.5 cm. 
Eight (14.4 per cent) were 1.5 cm. or less in 
diameter. Of these occult tumors, two were 
incidental findings in thyroids removed for 
ontoxic nodular goiter. Three were not pal- 
pated on clinical examination but were asso- 
ciated with bulky palpable nodal metastasis. 
(hree were palpable in a lobe or in the isthmus 
f the thyroid and had no associated nodal 
avolvement. 

Parenchymal findings: The thyroid paren- 
hyma was non-nodular and apparently normal 
n forty-five of the fifty-two operable patients. 

n four the tumor was found in an adenomatous 
oiter, and in three additional patients small 


single adenomas were present in addition to 
the carcinoma. 

The duration of goiter in twenty-seven 
glands that contained only carcinoma with 
or without nodal involvement was one to three 
years in nine cases, four to five years in five, 
six to ten years in nine and ten to thirty years 
in four. In view of the failure to demonstrate 
any pathologic process in the thyroid other 
than the carcinomatous nodule, it is reasonable 
to assume that these time intervals represent 
the actual duration of growth of these slowly 
evolving carcinomas. One patient with marked 
nodal involvement had had enlarging cervical 
masses over a ten year period. 

Microscopic Findings. Solid carcinomas are 
composed of rather small cells, usually round 
and occurring in nests, strands or sheets with- 
out demonstrable pattern. (Fig. 15A.) There 
is virtually complete absence of follicle forma- 
tion or colloid production, and no papillary 
tendency is noted. The cells tend to assume a 
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Fic. 15. Solid carcinoma with amyloid stroma. Histologic findings. A, small round or oval cells without 
demonstrable pattern. Despite cellular appearance tumor is a slowly growing one. (Hematoxylin and 
eosin stained, original magnification X 170.) B, small cells with some nuclear irregularity. Note charac- 
teristic hyaline stroma, which usually gives staining reaction of amyloid. (Hematoxylin and eosin 
stained, original magnification X 150.) C, higher magnification of stromal tissue showing homogeneous 


amyloidlike change. (Hematoxylin and eosin stained, original magnification X 1,120.) D, amyloid stain. 
(Original magnification X 70.) 
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spindle shape in foci (in certain tumors the 
cells are strikingly spindled throughout). 
\\totie figures, when present in a given case, 
arc not common; they were noted in approxi- 
m.tely 50 per cent of the cases of this series. 

myloid transformation of the stroma is a 
coustant finding, although varying consider- 
al:'v from case to case and even from area to 
ara in the same tumor. (Fig. 15B, C and D.) 
O. casionally, amyloid was prominent in nodes 
and not in the primary tumor, and vice versa. 
Psammoma bodies were seen in eight cases. 
Invasion of adjacent thyroid parenchyma was 
observed in almost all cases, with microscopic 
evidence of vascular invasion noted in five. 

Vodal or distant metastasis: Nodal metastasis 
occurred in thirty-four of the fifty-seven cases 
(59.6 per cent), being bilateral in five. Distant 
metastasis, when noted, involved mainly the 
lungs, bone and liver, the liver being involved 
in seven cases. 

Surgical Treatment. Solid carcinoma with 
amyloid stroma was treated by various pro- 
cedures, as shown in Table x1. Radical dis- 
section and total thyroidectomy were per- 
formed in a higher proportion of patients with 
this type of thyroid carcinoma than in those 
with other types. 

Course of Disease. Survival rates for the 
fifty-two patients treated surgically are given 
in Table xu. Further information follows: Of 
the fifty-two surgical patients, twenty-three 
were living when last traced four to twenty-two 
years (average 8.9 years) after operation, and 
twenty-nine were dead. 

Of the twenty-nine deceased patients, nine 
died of unknown causes one to twenty years 
after operation. Six of these died in one to 
three years. Six died of known causes ten to 
seventeen years after operation; all were be- 
lieved to be free of carcinoma. 

Fourteen patients are known to have died 
of thyroid carcinoma. For these, survival time 
after diagnosis ranged from six months to 
twenty years, with an average of five and 
a half years. The ages at death were as follows: 
twenty-one, twenty-eight, thirty-four, thirty- 
live, forty-four, forty-six, forty-seven, fifty, 
lifty-four, sixty-one, sixty-six, sixty-seven, 
ixty-eight and seventy-three years. 

The five patients with inoperable carcinoma 
ied of their disease six months to six years 
fter biopsy. Three of these were known to 
pulmonary metastasis. 
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ANAPLASTIC CARCINOMA 


Of the 130 carcinomas classified as anaplastic, 
119 presented the usual microscopic findings 
of this group, namely those of a rapidly grow- 
ing, highly malignant neoplasm. The other 
eleven were mixtures of papillary and more 
malignant carcinoma, usually anaplastic in 
type; the two types of malignancy occurred 
simultaneously in eight cases, while in three 
a diagnosis of papillary carcinoma was followed 
three to five years later by the development of 
anaplastic carcinoma. 

Clinical Data. Age and sex: Data on age 
and sex of patients are given in Table m1. The 
average age of the eleven patients with mixed 
papillary and anaplastic tumor was 65.9 years, 
as compared with 56.7 years for the 119 pa- 
tients with anaplastic carcinoma alone. The 
ratio of females to males in the 130 cases was 
tact. 

Symptoms: The clinical symptoms and find- 
ings in patients with anaplastic carcinoma 
provided a sharp contrast to those seen in 
patients with the more slowly growing types 
of carcinoma. A preoperative diagnosis of carci- 
noma was made in ninety-six of the 130 cases. 
Carcinoma or adenomatous goiter was sug- 
gested in five cases and carcinoma or acute 
thyroiditis in seventeen cases. A diagnosis of 
benign goiter was made in only eleven cases. 
One patient was suspected of having laryngeal 
carcinoma. 

A striking variety of clinical symptoms or 
signs were noted in addition to goiter. Fifty 
patients complained of pain, tenderness, sore 
throat and the like, the picture suggesting 
acute thyroiditis in a considerable number. 
Seventy-nine patients had obstructive phe- 
nomena including dyspnea, stridor and dys- 
phagia, and four complained of “pressure in 
the throat.’’ Other symptoms or signs included 
the following: hoarseness in forty-nine patients, 
twenty-five of whom had a fixed vocal cord; 
loss of weight in twenty-three; cough in twelve; 
hemoptysis in four; and evidence of hyper- 
thyroidism in four. Only five patients were 
asymptomatic except for the presence of a 
goiter. 

Pathologic Features. Few gross specimens 
were available since only biopsy or, at most, 
a partial lobectomy was performed in most 
of these cases. (Fig. 16A.) An excised specimen 
showing necrosis and other evidence of rapid 
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Fic. 16. Anaplastic carcinoma. A, rapidly growing inoperable tumor in neck. B, ex- 
cised anaplastic carcinoma, spindle and giant cell type. C, anaplastic carcinoma, small 
cell type. D, mixed papillary and anaplastic carcinoma. 


growth and extensive spread of the carcinoma 
are shown in Figure 16B. Excised specimens 
of small cell carcinoma and combined papillary 
and anaplastic carcinoma are shown in Figure 
16C and D. 

Microscopic findings: Although various mi- 
croscopic patterns are seen in anaplastic carci- 
noma, all patients exhibit the histologic criteria 
of malignancy to an unusual degree. The most 
common pattern is that of particularly large 
cells with marked irregularity of size and shape 
of nuclei. (Fig. 17A.) Mitotic figures are fre- 
quently seen, and many nuclei contain ex- 
tremely large nucleoli. Tumor necrosis is almost 
constantly present. Many bizarre tumor giant 
cells are seen, and in some areas the carcinoma 
cells assume a spindled appearance even to a 
degree that mimics fibrosarcoma. (Fig. 17B.) 
For these reasons the term “spindle and giant 
cell carcinoma” has been used. 

The last-mentioned, highly malignant pat- 
tern was seen in seventy-one (60 per cent) of the 


119 cases. In addition, twenty-two tumors were 
composed of large epithelial cells without pat- 
tern, all showing many mitotic figures and 
other evidence of rapid growth. Seven tumors, 
all highly malignant, presented a clear cell 
picture, sometimes with slight associated 
Hiirthle cell change. (Fig. 17C.) Occasionally, 
such tumors may simulate metastatic hyper- 
nephroma to a marked degree. Although per- 
haps these could have been placed in a further 
subgroup of thyroid carcinoma, it was thought 
best to include them in the anaplastic group 
Finally, nineteen tumors were considered smal! 
cell carcinomas. The separation of these fron 
lymphosarcoma or reticulum cell tumors pre- 
sents a problem similar to that encountered i 
the stomach or bronchus. In most cases 
distinction can be drawn, but some overlappin; 
of the two groups undoubtedly occurs. 

In all eleven cases in which papillary care: 
noma occurred in varying combinations wit!) 
more malignant carcinoma (Fig. 17D), th: 


Ss, 
A 
q = 4 
RT. LT. 
i 
382 | 


Thyroid Carcinoma 


typical pattern showing large cells with marked anaplasia. (Original magnification X 460.) B, spindle 
cell carcinoma (original magnification X 400), commonly seen in association with A. C, clear cell car- 
\ cinoma. (Original magnification X 250.) D, sections from mixed papillary and anaplastic carcinoma. 
(Original magnification of left section X 100, of right section X 600.) 
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Fic. 17. Anaplastic carcinoma. Histologic findings. (Sections stained with hematoxylin and eosin.) A, 


papillary element was similar to that described 
under papillary carcinoma. The more malig- 
nant component varied in structure from that 
of the slightly glandular carcinoma to that of 
the spindle and giant cell variety. To simplify 
matters, three cases in which the more malig- 
nant portion was squamous in character were 
included in this group. 

Surgical Treatment. Anaplastic carcinoma 
is frequently inoperable when the patient is 
first seen. In only forty-nine of 119 cases was 
some type of partial or total thyroidectomy 
possible as definitive treatment of the lesion. 
In seventy cases, biopsy of the thyroid lesion 
was the only surgical procedure possible. 
Modified dissection of the neck was performed 
in six cases and radical dissection in one. 

Course of Disease. Of the 130 patients with 
anaplastic carcinoma, 128 are known to be 
dead, one is known to be alive and one has not 
been followed. Of the 119 patients with ana- 
plastic carcinoma alone, seventy-three (61.3 
per cent) were dead within six months and 
ninety-two (77.3 per cent) were dead within 
a year. Of the remainder, eighteen died thirteen 
to twenty-four months and six died twenty-five 
to thirty-six months after diagnosis. One 
patient died 6.5 years after biopsy, and one 
was alive fourteen years after resection. The 
remaining patient was the one not followed. 

The one patient known to be living was a 
fifty-seven year old woman who underwent 
subtotal thyroidectomy for a lesion of several 
years’ duration. Histologically, the lesion was 
a small cell carcinoma with much tumor necro- 
sis. She received x-ray therapy postoperatively 
and was alive and apparently free of this 
disease fourteen years after operation. 

Ten of the eleven patients with combined 
papillary and anaplastic carcinoma died one to 
sixteen months after demonstration of the 
anaplastic component of their disease. The 
eleventh patient was exceptional in that she 
died of proved metastatic cerebral carcinoma 
of squamous type, which was assumed to be 
secondary to a mixed papillary and squamous 
carcinoma of the thyroid removed eleven years 
previously. 


COMMENTS 


Papillary Carcinoma. Although papillary 
carcinoma is by and large a slowly growing and 
often curable condition, a number of factors 
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appear to have considerable bearing on th 


- course and severity of the disease. 


Age: To determine the effect of age on be 
havior of papillary carcinoma, 230 patient 
(42.5 per cent) who acquired the disease whe 
they were less than forty years of age wer: 
compared with 311 patients (57.5 per cent 
who acquired the disease when they were fort 
years old or older. Several factors observe 
in the younger age group might, at first glance 
suggest a more severe disease in the young: 
(1) A higher incidence of nodal metastasis wa 
observed in children or young adults. Thi 
incidence was 87.5 per cent in patients in th 
first two decades of life as opposed to ai 
over-all incidence of nodal metastasis of 39 per 
cent. (2) Extensive local infiltration was 
slightly more common in the group less than 
forty years of age. (3) Histologically, a less- 
differentiated solid component was more appar- 
ent in the younger age group. 

Despite these findings, the results show that 
papillary carcinoma is definitely more ame- 
nable to cure or arrest in the group of patients 
less than forty years of age. Only four known 
deaths were attributed to thyroid carcinoma 
in the 230 patients who acquired the disease 
when they were less than forty years of age 
as opposed to twenty-seven known deaths from 
this cause in the 311 patients who acquired 
the disease when they were forty years old or 
older. Five and ten year survival rates deter- 
mined for these two age categories are shown 
in Tables x1v and xv. It is noteworthy that 
the five and ten year survival rates for the 
patients less than forty years of age closely 
approximate the normal, while for patients 
forty years or older they are significantly 
lowered. 

Sex: The disease is more common in members 
of the female sex (2.4:1 for the group as a 
whole), but in the more aggressive and exten- 
sive categories, namely, the combined extra- 
thyroid and inoperable categories, the ratio of 
female to male patients was almost 1:1. How- 
ever, the five and ten year survival rates were 
not significantly different between the sexes. 
Of thirty-one known deaths from thyroid 
carcinoma, nineteen were of female sex and 
twelve were of the male sex. 

Local extension: The extent of the primary 
lesion on admission has perhaps the most sig- 
nificant bearing on prognosis. Occult papillary 
carcinoma with or without nodal metastasis 
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TABLE XIV 
FIVE YEAR SURVIVAL RATES FOR PAPILLARY CARCINOMA OF THE THYROID BY AGE 


| Age Less Than Forty Years Age Forty or More Years 
Lived Five or Lived Five or 
Category of Papillary Carcinoma Patients More Years after Patients More Years after 
Operation Operation 
Total |Traced| No. | Per cent* | Total | Traced} No. | Per cent* 


105 101 100 99.0 131 128 112 87.7 
12 12 II 91.7 29 26 17 65.4 


| 168 162 160 98.87 225 215 186 86.5t 


* Per cent of traced patients. Inquiry as of January 1, 1959. The five year survival rates are based on only those 
patients operated on prior to 1954. 

+ Average age of this group is twenty-six years. Normal survival rate is 99.4 per cent for five year rate. Sex 
ratio is 3:1 female to male patients. 

t Average age of this group is fifty-four years. Normal survival rate is 94.5 per cent for five year rate. 


TABLE Xv 
TEN YEAR SURVIVAL RATES FOR PAPILLARY CARCINOMA OF THE THYROID BY AGE 


Age Less Than Forty Years Age Forty or More Years 


Lived Ten or More Lived Ten or More 


Patients Years after Operation Patients Years after Operation 


Papillary Carcinoma 


Survival Rate 
(per cent*) 


Survival Rate 


(per cent*) Total | Traced} No. 


Total | Traced} No. 


Occult papillary carcinoma... .. 31 31 100.0 29 28 22 78.6 

Intrathyroid carcinoma......... | 66 63 61 96.8 77 74 54 73.0 

Extrathyroid carcinoma........ 8 8 7 87.5 17 16 6 37.5 


* Per cent of traced patients. Inquiry as of January 1, 1959. The ten year survival rates are based on only 
those patients operated on prior to 1949. 

+ The average age of this group is twenty-six years. Normal ten year survival rate is 98.6 per cent. The sex ratio 
n this study is 3:1 female to male patients. 

t The average age of this group is fifty-four years. Normal ten year survival rate is 86.5 per cent. 
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i reatment. In such patients with palpable — extensive the local disease, the more serious 
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the latter group, we believe at present that few 
patients are truly inoperable and that even in 
the presence of advanced local disease one 
should attempt to remove as much of the 
carcinomatous tissue as possible. 

Hormone dependency: This study provides 
little evidence for or against the concept of 
hormone dependency of papillary carcinoma 
of the thyroid. Most evidence in favor of such 
a concept has been provided by observation of 
pulmonary metastasis following thyroid ther- 
apy. In this series, no patients with pulmonary 
metastasis were treated by thyroid medication 
alone to the exclusion of other therapeutic 
agents. In a few cases in this series, sup- 
posed pulmonary metastatic tumors have 
been observed over a long period without much 
increase in size or have seemed to remain sta- 
tionary. In one case, by contrast, diffuse pul- 
monary metastasis was responsible for severe 
dyspnea and cyanosis. Three patients, whose 
proved or strongly suspected pulmonary meta- 
static lesions disappeared, were all treated 
with [!*!, In one additional patient with proved 
pulmonary metastasis treated with I'*!, all 
uptake disappeared but residual fibrosis is 
believed to have been responsible for cor 
pulmonale, right heart failure and death. 

Histologic pattern: Variation in histologic 
pattern was studied carefully in this series 
and, in general, such variation could not be 
correlated with the severity of the disease. 
The amount of follicular structure and colloid 
formation does, of course, have some influence 
on the practicability of using I'*! as a form of 
therapy. It is apparent (Table 1v) that the 
more encapsulated tumors of almost complete 
papillary architecture and those with a promi- 
nent lymphoid component are less likely to 
have associated nodal metastasis. In this series 
as well as in others in the literature, a small 
number of papillary carcinomas have been 
associated with highly anaplastic cancer com- 
parable to that which occurs in mixed tumors 
of salivary glands. The possibility of late 
irradiation-iaduced malignancy was strongly 
suggested in one case (Table vi, Case 2). In 
our classification, the eleven cases of mixed 
papillary and anaplastic carcinoma were dis- 
cussed separately from the cases of papillary 
carcinoma in general; in some series, however, 
such mixed cases have been included under the 
heading papillary carcinoma with consequently 
higher death rates for the disease. 
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Nodal metastasis: The presence or absence o! 
metastasis to the regional nodes is apparent! 
not a significant factor in prognosis in papillar 
carcinoma. Such metastasis is unquestionab! 
higher in children and young adults but, ; 
has been indicated, the outlook in these pa- 
tients is better than it is in the older age grou 
with a lower incidence of nodal metastasis. 

Extent of operation: The advantages of radic: 
as opposed to modified dissection of the nex 
for papillary carcinoma continue to be debate: 
In our judgment, the results of treatment ; 
this large series are gratifying and it is high! 
unlikely that more radical removal of th 
nodes in the neck would have influenced th 
survival rate. As has been stressed many times, 
the danger of papillary carcinoma lies j 
local infiltration of midline structures rather 
than in nodal metastasis. It is admitted that 
increased use of minor procedures for the node- 
bearing areas may necessitate subsequent ex- 
cision of a node or nodes, but it is not apparent 
from this study that such practice endangers 
the life of the patient. 

Follicular Carcinoma. Follicular carcinoma, 
as defined in this study, is ‘frequently grossly 
encapsulated and may clinically and patho- 
logically resemble an adenomatous nodule. 
In patients with obvious gross or microscopic 
invasion of capsular vessels or the adjacent thy- 
roid, carcinoma is readily diagnosed. Border- 
line problems exist in this family of tumors, 
however, and the dividing line between atypical 
adenoma and encapsulated carcinoma without 
demonstrable invasion is perhaps somewhat 
arbitrary. In practice, with rare exceptions, 
patients with well encapsulated tumors in the 
latter category are cured by excision of the 
thyroid lobe involved. If the pathologist cannot 
decide, on examination of fresh frozen sections, 
whether the nodule is an atypical or cellular 
adenoma or a well encapsulated carcinoma, 
total lobectomy should always be performed 
Nodal dissection in such cases is unnecessary. 

The prognosis in follicular carcinoma appears 
to depend to a remarkable degree on histologic 
grade and the degree of invasiveness of th« 
tumors. Patients who have extremely wel 
differentiated tumors with bony metastasi 
(Fig. 13B) may survive for long periods afte: 
treatment. Such tumors are particularly suit- 
able for I'*! therapy. On the other hand, : 
tumor of average malignancy (Fig. 12A anc 
B) with moderate or marked invasive tenden- 
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‘es constitutes a serious disease as shown by 
ten year survival rate of 44.4 per cent. 
Cable xu.) Furthermore, in Table xu it is 
own that a large proportion of these patients 
ere dead at the time of the last report. Ap- 
‘oximately 50 per cent are known to have 
ed of thyroid carcinoma. The actual histologic 
ittern, whether follicular, solid, Hiirthle cell 
- mixed, appears to have little bearing per se 
1 the course of the disease. Eradication of the 
cal lesion by subtotal or total lobectomy on 
ie side of the lesion has been the treatment 
sed in the great majority of cases. Regional 
odes are seldom involved and either modified 
r radical dissection of the cervical nodes is 
eldom thought necessary. In recurrences, how- 
ever, there may be some tendency toward nodal 
pread, and dissection of the neck may be 
ndicated. 

Solid Carcinoma with Amyloid Stroma. This 
iype is less frequently encountered than 
the papillary or the follicular type and is 
undifferentiated in histologic structure, but it 
must be sharply separated from rapidly grow- 
ing anaplastic carcinoma. Salient features in- 
clude slow growth, lack of encapsulation, 
absence of histologic pattern and marked 
tendency to involve regional lymph nodes. 
Amyloid transformation of stroma may be 
marked. Although showing some resemblance 
to papillary carcinoma in nodal spread and 
slow evolution, this type appears to be of much 
more serious import. Distant metastasis, espe- 
cially to the liver, has been rather frequently 
observed. Radical dissection of the neck was 
performed in a much higher proportion of 
cases in this group than in the papillary group. 

Anaplastic Carcinoma. As has been stated, 
the lesions included under this heading were of 
varied microscopic morphology but all were 
considered to be highly malignant. Included 
for the sake of simplicity is clear cell carcinoma 
(resembling hypernephroma) with or without 
some Hiirthle-cell tendency as well as the even 
more uncommon primary squamous cell carci- 
nomas. The commonest histologic pattern is a 
highly anaplastic one featuring spindle and 
giant cells. The most controversial type is the 
small cell carcinoma which may be confused 
with reticulum cell sarcoma. Because of this 
possibility, treatment of the small cell tumors 
should include x-ray therapy in all cases. Un- 
fortunately, the group as a whole and espe- 
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cially the spindle and giant cell type of neo- 
plasm constitutes one of the most rapidly fatal 
of all tumors. 


SUMMARY AND CONCLUSIONS 


Eight hundred and eighty-five primary 
thyroid carcinomas diagnosed and treated at 
the Mayo Clinic over the thirty year period 
1926 through 1955 have been classified into 
four main types; namely, papillary, follicular, 
solid and anaplastic. 

Papillary carcinoma, representing approxi- 
mately 60 per cent of the total, occurs in all 
age groups and is the most readily curable of 
all types. Regional nodes are involved in ap- 
proximately 40 per- cent of cases but distant 
metastasis Is uncommon. 

Follicular carcinoma is basically an encapsu- 
lated tumor that invades vascular channels or 
the adjacent thyroid. Metastasis is to lungs 
and bones and not to regional lymph nodes. 
Patients whose tumors manifest equivocal or 
minimal invasive tendencies are readily cur- 
able; moderate to marked invasion of vessels 
is associated with a death rate of approxi- 
mately 50 per cent from carcinoma. 

Solid carcinoma with amyloid stroma re- 
sembles papillary carcinoma in lack of encapsu- 
lation and in marked involvement of regional 
nodes. Although the tumor is of slow growth, 
at least one third of the patients have died of 
thyroid carcinoma. 

Anaplastic carcinoma appears to be a uni- 
formly fatal disease regardless of method of 
treatment. 
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HE uncertainty and debate regarding man- 

agement of papillary thyroid cancer me- 
tastasis to cervical lymph nodes can be high 
lighted by two recent quotations: 

“Serious doubts have been raised by some 
concerning the clinical significance of cervical 
lymph node deposits of papillary thyroid cancer 
and the necessity for their systematic removal. 
The implication that such metastases are possi- 
bly physiologic and that they do not serve as 
foci for spread to more vital body areas is 
hardly in keeping with current knowledge con- 
cerning cancer dissemination. Observations 
based on the ultimate terminal course of the 
unsuccessfully treated patients indicate that 
these deposits are anything but a mark of 
health.”’ [4] 

Another authority states as follows: 

“Since many papillary cancers are amenable 
to endocrine control, since there is no such 
operation as a block dissection of a cancer of 
the thyroid in continuity with its zone of lym- 
phatic metastases, and since the survival rate 
of reported cases indicates that well-planned 
conservative operations which do not deform 
the neck are more effective than standard radi- 
cal neck dissections, there are few indications 
for sacrifice of the sternocleidomastoid muscle.” 
[2] 

A voluminous amount of material concerning 
papillary thyroid cancer is being collected. Yet 
physiologic and clinical variables, plus the slow 
passage of time in an indolent disease, make it 
difficult to draw accurate conclusions which 
favor one method or the other. Because this 
disease is not infrequent and can be lethal, it 
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behooves the surgeon to concentrate on a par- 
ticular method which will give his patient the 
most “favorable result.” 

A “favorable result” in itself needs defining. 
When concerned with malignant disease, the 
primary consideration may be cure or longer 
survival. But there are other important criteria 
which define the most “favorable result”’: cos- 
metic appearance postoperatively, morbidity 
of surgery performed and rapidity of return to 
normal or near normal status. Since papillary 
thyroid cancer occurs more frequently in young 
women, a radical operation is a far more impos- 
ing procedure from the cosmetic standpoint 
than it would be if it occurred in a group of 
older women or men. Thus what may be a 
favorable result in one group may be anything 
but favorable with another. 

However, in treating malignant tumors there 
is little room for compromise. Those proponents 
of a radical therapeutic approach to this disease, 
motivated by a sincere desire to increase the 
survival rate, feel that a cosmetic deformity is 
a small price to pay for this added advantage. 
Antagonists of this approach deny increased 
survival rates, claim equal and better results 
with conservative measures, emphasize the 
fallacy of en bloc dissections and point the ac- 
cusing finger at what is called “mutilating”’ 
operations. Somewhere between these two there 
must be a common meeting ground. 


LYMPHATIC ANATOMY 


The chief efferent lymphatic pathways of the 
thyroid gland follow the blood vessels. These 
lymphatics drain into nodes of the deep cervical 
regions of the neck, into nodes on the lateral 
and front portions of the trachea, prelaryngeal 
to supraclavicular nodes and occasionally to 
upper mediastinal nodes. Dye injected into the 
isthmus of the gland flows upward to the pre- 
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Fic. 1. A, diagram illustrating the pretracheal, outlined with solid line, and paratracheal, outlined with broken line, 
compartments of lymphatic drainage from the thyroid gland. B, diagram illustrating the paratracheal compartments, 
here outlined with solid line, and its relationship to the posterior triangle (broken line) beyond, and regions behind the 


trachea and downward into the thorax. 


laryngeal nodes and downward to the media- 
stinal nodes, following the line of embryonic 
decent of thyroid anlage. Dye injected into the 
lateral lobes of the thyroid flows inferiorly along 
the course of the vessels to the lateral portions 
of the trachea and superiorly to nodes in the 
lateral portions of the neck in the region of the 
carotid bulb, following the embryonic course of 
development of the lateral lobes from branchial 
pouches. 

The lymphatic drainage of the thyroid can be 
divided into two compartments: pretracheal 
and paratracheal. The former space lies anterior 
to the trachea, above and below the thyroid 
isthmus, and is bounded in front by the sterno- 
hyoid and sternothyroid muscles. (Fig. 1A.) 
Midline tumors of the thyroid would tend to 
netastasize to nodes in this compartment first. 

The latter space, paratracheal, lies along the 
ateral and posterior aspects of the gland 
through which runs the recurrent laryngeal 
nerve. (Fig. 1B.) The lateral boundary of this 
space is the common carotid artery. Lymphatics 
from this space flow secondarily to the supra- 
clavicular triangles beyond, behind the trachea 


and esophagus and downward into the thorax. 
Lateral tumors of the thyroid would tend 
to metastasize to nodes in this compart- 
ment first. Lymphatics of these compartments 
merge superiorly along the superior thyroid 
vessels and carotid sheath near the bulb and 
inferiorly in the anterior and superior medias- 
tinum. Taken together, these spaces represent 
the routes of spread of neoplastic disease from 
the thyroid [2,5,10,11]. 


CLINICAL INCIDENCE OF METASTASIS 


Isolated cervical lymph node metastasis may 
be the first and only sign of papillary thyroid 
carcinoma. Indeed, the disease is notorious for 
this fact and examples of this have been vari- 
ously reported to occur in 15 to 60 per cent of 
patients studied. The exact incidence of cervical 
lymph node metastasis in the presence of a 
thyroid nodule is difficult to determine because 
of variables in methods of treatment. One large 
series [4] notes that 85 per cent of patients 
whose necks were dissected for papillary thy- 
roid cancer showed metastatic nodes. And in 
those patients whose necks were clinically nega- 
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tive for node metastasis preoperatively 60 per 
cent showed positive nodes in the operative 
specimens! Others [7] have noted a 75 per cent 
incidence of cervical node metastasis. In sixty- 
three patients reported by myself [9], thirty had 
cervical node metastasis, but all patients did 
not have papillary cancers. Despite the widely 
divergent nature of these separate studies one 
must logically assume that the occurrence of 
cervical node metastasis is not infrequent and 
that such a finding cannot be ignored. Metas- 
tases to nodes certainly are most often uni- 
lateral, but occasional instances of bilateral 
spread will occur. 

When dealing with the average, operable, 
laterally situated papillary cancer, clinical 
experience has shown that the nodes which are 
involved first with metastasis are those in the 
paratracheal space behind the lobe and lying on 
top of the recurrent laryngeal nerve. They are 
usually deeply imbedded in the fibrofatty 
areolar tissue lying between the trachea and 
carotid artery, the tracheocarotid sulcus. 
Should other nodes be involved, they frequently 
are those lying in the neighboring pretracheal 
space or those nodes lying superiorly along the 
superior thyroid vessels in the region of the 
carotid bulb. In most patients these nodes are 
not fixed and can be cleanly removed with the 
fibrofatty areolar membrane in which they lie. 


SURGICAL TREATMENT 


Because of the extensive lymphatic drainage 
and zones of spread, the possibility of direct 
venous invasion, the occasional presence of 
occult lung and bone metastases on initial visit 
and the delicately crowded, anatomical location 
of the thyroid gland itself, dogmatic statements 
as to a routine method of treatment must be 
discounted. The art in the surgical treatment of 
cancer is to put the right operation together 
with the right tumor. This would imply that 
some patients with thyroid cancer can be cured 
with conservative measures, some with radical 
measures and some not at all. To demand one 
method over another would seem unreasonable 
because individual circumstances of each case 
permit different methods of treatment. 

Unilateral, total lobectomy and isthmusec- 
tomy is recommended for unilateral thyroid 
nodules. Every attempt for wide exposure of 
this area of the neck is made. Thus when the 
lobe and isthmus are removed, ample examina- 
tion of nodes and tissue in the pretracheal and 


paratracheal spaces is assured. Since exposure 


‘of the recurrent laryngeal nerve is practiced, 


nodes in this region are easily visualized. The 
lobe is removed and frozen section examination 
of the tumor performed. When a diagnosis of 
cancer is returned by the pathologist, a decision 
must be made regarding the opposite lobe and 
the cervical lymph nodes. Individual circum- 
stances should determine the course to follow. 
Although serial sections of some thyroid glands 
have shown multiple microscopic foci of cancer 
(emboli?) in an otherwise normal appearing 
lobe [7,12], the exact significance of these find- 
ings is unknown and needs further study [3]. 
Until more information is forthcoming and 
until the true incidence of bilateral lobe cancer 
of this type is determined, unilateral lobectomy 
with the isthmus is felt to be the procedure of 
choice unless a palpable nodule is present in the 
opposite lobe. If this is the case, total thy- 
roidectomy is performed. 

The cervical lymph nodes are not dissected 
unless there is evidence, preferably histologic 
by frozen section, that they are involved with 
metastasis. Wide exposure of the thyroid gland 
during lobectomy enables one to examine the 
pertinent lymph nodes. If they are involved, a 
neck dissection is performed, frequently of the 
type described under Technic. 

Occasionally, one encounters a centrally situ- 
ated or isthmus cancer. Unless cervical node 
metastases already exist and are palpable, it is 
impossible to state which side of the neck would 
become involved. Wide isthmusectomy, incor- 
porating part of each lateral lobe, would be the 
procedure of choice. Tissue dissection from the 
substernal space superiorly to the suprahyoid 
region in a continuous line which removes a 
wide central zone of the thyroid gland is prac- 
ticed. This enables the surgeon to remove and 
examine the lymph nodes in the pretracheal 
space, the area most likely to be involved first 
by a cancer in this location. 


SUGGESTED TECHNIC AND COMMENTS 


In many patients it has been felt unnecessary 
to resect the sternomastoid muscle and internal 
jugular vein to remove cervical lymph node 
metastasis in patients with papillary thyroid 
cancer. By retracting these structures laterally 
and medially (Fig. 2), wide exposure of the para- 
tracheal, substernal and jugular lymph nodes is 
obtained and a clean dissection is performed on 
both sides of the neurovascular bundle. This in- 
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A. Trachea 


B. Lymph nodes and 
Recurrent Laryngeal Nerve 


C. internal Jugular Vein 
D. Thyroid Tumor 

E. Common Carotid Artery 
F. Sternomastoid Muscle 


G. Carotid Bulb Node 
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Fic. 2. Diagram illustrating continuous dissection in removing thyroid lobe and 
regional lymph nodes of the paratracheal space without resecting sternomastoid 
muscle or internal jugular vein. Insert shows incision commonly employed. 


cludes the fibrofatty areolar membrane in which 
the nodes lie and continuous dissection of thy- 
roid lobe, lymphatics and nodes can be per- 
xmed. It is worth noting that in many 
patients, even moderately large nodes strip 
away easily from the carotid artery and 
adventitia overlying the jugular vein. Dissec- 
(ion is carried to the level of the mastoid process. 
“he submaxillary triangle is dissected if nodes 
1 the region of the carotid bulb are involved 
‘ith metastasis. 
It is apparent that this conservative pro- 


cedure cannot apply to those patients with 
more extensive metastasis. When invasion of 
sternomastoid muscle and internal jugular vein 
occurs, certainly only radical resection is the 
logical procedure. Removal of large metastasis 
also requires the exposure that only resection 
of vein and muscle will allow. Markedly obese 
patients are not good candidates for a conserva- 
tive procedure since exposure, proper evalu- 
ation and clean dissection is hampered by ex- 
cessive fatty tissue. Individualization is the 
suggested course to follow in these patients. 
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TABLE 1 
RADICAL THYROID SURGERY FOR PAPILLARY 
CARCINOMA ON FOURTEEN PATIENTS 


Pollack 


General Data 
Without evidence of disease................ 14 
Longest follow-up............ 10 years 
Shortest follow-up........... 114 years 
With radical neck dissection (all with positive 
Bilateral radical neck dissection (both with 
positive nodes each side)................ 2 
Followed for 7 and 5 years 
Radical neck dissection after thyroidectomy. . | 2 


(One and 2 years later) 

No evidence of disease 10 and 4 years 
Laterally placed node first sign. : ee 2 
Radical neck dissection and lobectomy 

No evidence of disease 7 and 8 years 
Laryngectomy, total thyroidectomy and radi- 
cal neck dissection (two separate cancers, 
papillary and epidermoid)............... I 
No evidence of disease 2 years 


It is easy to underestimate the extent of 
cervical node metastasis. This is especially so 
regarding involvement of lymph nodes lateral 
to the sternomastoid muscle. Exposure and 
examination of these nodes is performed. When 
they are involved, radical dissection is wisest. 
Patients, reported below, who had conservative 
neck dissections had limited node metastasis 
in this respect. 

Preservation of the vein and muscle enables 
the surgeon to dissect both sides of the neck in 
one operation without much increase in mor- 
bidity should the extent of disease demand this 
treatment. Combinations of radical resection 
on one side and conservative on the other can 
also be performed thus sparing the patient a 
second internal jugular vein resection or later 
secondary procedure. 


ANALYSIS OF CLINICAL DATA AND RESULTS 


Twenty-seven cases of papillary carcinoma 
of the thyroid were reviewed. The group of 
patients is select in that the author was directly, 
or indirectly through resident staff, concerned 
with their surgical management. All patients 
were operable and considered “‘curable.”” They 
were operated on at the Veterans Administra- 
tion Hospital, Oakland, California, the United 
States Naval Hospital, San Leandro, California, 
the San Francisco Stanford Hospital, San 


Francisco, California and Mount Zion Hospita 
San Francisco, California. The shortest fo 
low-up study is for one and one-half years, th 
longest for ten years. Ages varied from fifty-tw 
to twenty-three; the majority were in the thir 
and fourth decades. There were twelve wome 
and fifteen men. No patient thus far has died « 
cancer and there were no operative death: 
Since surgery, all patients take between tw 
and six grains of thyroid daily, depending o 
their tolerance. 

In fourteen of the patients the disease wa 
extensive enough to require a standard radica 
neck dissection, two bilaterally but not simu! 
taneously. (Table 1.) All showed positive lymp! 
node metastasis upon histologic examination 
None of these have recurred as yet; the longes' 
follow-up in this group is ten years. One bilat 
eral case has been followed over seven year 
the other five years. Two patients with cervical 
node enlargement were seen one and two years 
after initial thyroid surgery and had radical neck 
dissections. They have been followed ten and 
four years, respectively, without recurrences. 
In two patients the first sign of disease was a 
laterally placed cervical lymph node metastasis 
and radical neck dissection was performed in 
continuity with an ipsilateral lobectomy of the 
thyroid. These patients have been followed 
seven and eight years, respectively, without re- 
currences. In one patient, during the course of 
a left radical neck dissection and laryngectomy 
for epidermoid cancer of the larynx, enlarged 
lymph nodes were found in the left tracheo- 
carotid sulcus. Since this is an unusual site for 
laryngeal cancer metastasis, an occult cancer 
of the left lobe of the thyroid was su~vected and 
a total thyroidectomy was performed with the 
laryngectomy and left radical neck dissection. 
Later histologic studies revealed cancer of the 
thyroid in the left lobe with left cervical lymph 
nodes in the paratracheal space containing 
papillary thyroid cancer metastasis and other 
nodes elsewhere in the neck containing epider- 
moid cancer metastasis from the larynx. This 
patient is alive and well after two years. 

Thirteen patients have been treated con- 
servatively. (Table 1.) Thus far there are no 
recurrences. Follow-up studies in this group are 
from one and one-half to nine years in duration. 
These patients did not have a standard radical 
neck dissection but local regional nodes in the 
pretracheal and paratracheal groups were re- 
moved. Some were removed in continuity with 
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the thyroid gland, others independently for 
a alysis. During the operation when nodes in 
these two spaces were negative for metastasis 
o: frozen section, no further dissection of any 
type was performed. 
[n all patients in this group the presenting 
n was a solitary thyroid nodule or an en- 
ged nodular goiter. The majority of nodules 
\cre 2 to 3 cm. in size. Two were in the isthmus, 
t in the rest the tumor was unilateral. In 
‘ee patients metastases were suspected, and 
tologically proven, because of the size and 
mness of the nodes. Removal was simple and 
a conservative neck dissection with wide lobec- 
my and isthmusectomy was performed. These 

tients have been followed for six, five and two 
cars, respectively. One patient was treated by 
‘tal thyroidectomy and unilateral conserva- 
ve neck dissection and has remained well for 
our years. Three patients in whom only the 
positive nodes in the paratracheal and pre- 
tracheal regions were removed have remained 
well eight, six and four years. One of these pa- 
tients was treated by wide lobectomy and 
isthmusectomy with excision of local positive 
nodes and has been well six years; the other 
patient had a wide resection of the isthmus and 
pretracheal nodes and has been well four years. 
The remaining patient, an eight year survival, 
was treated by total thyroidectomy and removal 
of unilateral local positive nodes. In the other 
patients wide lobectomy and/or isthmusectomy 
(one patient) and lymph node biopsy was per- 
formed. Frozen section of nodes in the para- 
tracheal and pretracheal regions revealed no 
lymph node metastasis and no further treat- 
ment was performed. They have survived, thus 
far without evidence of disease, six, five, five, 
four, three and one and one-half years. 

Because of the small number of patients, and 
at times a limited follow-up, there can be no 
attempt to make strong or dogmatic assertions 
based on these results. What does seem reason- 
ible, however, is the conclusion that certain 
patients fall into a group in which conservative 
therapy is successful. Since the rate of growth 
ind degree of invasiveness, at least at first, of 
vapillary thyroid cancer metastasis in lymph 
nodes seems to differ from metastatic cancers 
of the epidermoid type, a radical operation may 
not be necessary for all patients. 

What the demonstrable characteristics of 
these patients are is not easily defined. Their 
presenting sign was a thyroid nodule. In this 
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TABLE 
CONSERVATIVE THYROID SURGERY FOR PAPILLARY 
CARCINOMA ON THIRTEEN PATIENTS 
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No. of 
General Data Patients 
Presenting sign: thyroid nodule.............) 13 
Treated by wide lobectomy, isthmusectomy 
and conservative neck dissection.......... 3 


No evidence of disease 6, 5 and 2 years 
Treated by total thyroidectomy and uni- 
lateral conservative neck dissection... .... I 
No evidence of disease 4 years 
Treated by wide lobectomy, isthmusectomy 
with excision of local positive nodes....... a* 
No evidence of disease 6 and 4 years 
Treated by total thyroidectomy and removal 
of unilateral local positive nodes.......... I 
No evidence of disease 8 years 
Treated by wide lobectomy, isthmusectomy 
and node biopsy; negative nodes.......... 6* 
No evidence of disease, 6, 5, 5, 4, 3, 114 
years 


* Includes one patient with isthmus cancer. 


series they were slightly younger, thirty-three 
years of age as compared to thirty-seven for 
the patients treated with radical surgery. Physi- 
cally, more were of the thin, asthenic type, mak- 
ing both clinical evaluation and surgery easier. 
There was no interval between treatment of the 
thyroid nodule and excision of the lymph nodes. 
The latter were evaluated and treated at the 
time of thyroidectomy, not one or two years 
later. None presented as their first sign, widely 
placed, lateral lymph node metastasis. In all, 
the node metastasis were movable and dis- 
sected easily and freely. Metastatic nodes, as 
far as could be told, were limited to the para- 
tracheal and internal jugular chains, not more 
laterally. An intangible factor, difficult to evalu- 
ate, is the effect of thyroid extract. Whether 
this substance is a real deterrent to the growth 
of papillary thyroid cancer can be proven only 
with the further passage of time. 

A word must be said about those patients 
whose disease required radical surgery. Again, 
one should point out the small number of pa- 
tients in the series reviewed. The results appear 
to show the effectiveness of this type of surgery 
when utilized, even in instances of bilateral 
cervical node spread. In my experience, how- 
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ever, the necessity for more radical operations 
in patients with papillary thyroid disease seems 
to be diminishing, and more patients are seen 
with earlier and less extensive cancers. Putting 
it another way, more nodules are being removed 
earlier in the life cycle of thyroid cancer and 
therefore require correspondingly less surgery 
for their management. 


SUMMARY 


The surgical treatment of papillary thyroid 
cancer runs the gamut from conservative to 
radical. A study was made of the lymphatic 
anatomy of the thyroid gland, with especial 
reference to the cervical lymph nodes involved 
early in the spread of this disease. It was sur- 
mised that the degree of involvement of these 
nodes might determine the extent of metastatic 
spread and thereby suggest whether a patient 
may be treated conservatively or whether a 
more radical approach is necessary. The extent 
of disease and cervical node metastasis was 
evaluated on the basis of the history, clinical 
inspection at surgery, and frozen section exami- 
nation of nodes in the paratracheal and pre- 
tracheal regions. A conservative method of 
neck dissection was described which may prove 
applicable in certain patients. Twenty-seven 


patients were reviewed and the results, thu: 


- far obtained, were reported. 
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Management of Gynecomastia 


J. W. GiacoBINnE, M.D. AND Noe B. SEARLE, M.D., Pittsburgh, Pennsylvania 


‘om the Cora and Webb Mading Department of Surgery 
id Medicine, Baylor University College of Medicine, 
id the Veterans Administration Hospital, Houston, 
exas. 


N extensive literature, beginning with Aris- 
£X% totle [1], has been written on the subject 
f gynecomastia. Neither ancient nor recent 
accounts have dispelled the confusion as to 
terminology and etiology. It is unlikely that 
etiologic clarification and classification will be 
perfected until the science of endocrinology 
has developed more exact chemical means to 
measure the minute and diverse hormonal 
changes that may accompany these benign 
lesions of the male breast. 

It is the purpose of this paper to review the 
data accumulated from a ten year study of 
eighty-two cases of adult gynecomastia, to 
present a simple clinical classification and to 
outline a practical plan of management. 


DESCRIPTION AND ETIOLOGY 


Gynecomastia may be defined as a benign, 
circumscribed, potentially reversible enlarge- 
ment of varying size of the male breast appear- 
ing at any age, occurring more often uni- 
laterally, often accompanied by pain, tenderness 
and, at times, a serous-like secretion from the 
nipple. It may present clinically as either a 
firm, button-like localized subareolar rubbery 
mass (resembling early female pubertal breast) 
or as a more diffuse nodular hypertrophy (re- 
sembling a mature woman’s breast). Histo- 
logically there is found a proliferation of the 
mammary ducts without acinous hyperplasia, 
and an increase in fascicular connective tissue 
infiltrated with chronic inflammatory cells. 
While gynecomastia may be encountered in 
endocrinopathies, it often appears either with 
a pathologic process of tenuous endocrine 
relationship or idiopathically [15,23,35]. 

Theories concerning the etiology of gyneco- 
mastia may be grouped for discussion as fol- 


lows [35]: (1) gynecomastia resulting from the 
administration of hormones; (2) gynecomastia 
occurring in conjunction with physiologic 
processes which are associated with hormonal 
imbalance; (3) gynecomastia occurring in con- 
junction with pathologic states that may be 
productive of hormonal imbalance. 


GYNECOMASTIA RESULTING FROM 
ADMINISTRATION OF HORMONES 


Estrogenic hormones are especially potent 
in their ability to produce gynecomastia. They 
apparently act directly upon the mammary 
gland since topical application will cause 
growth of the nipple and proliferation of the 
treated gland without affecting the untreated 
gland [15,21,34]. Pituitectomized animals do 
not respond to topical or parenteral estrogen, 
suggesting that the pituitary gland elaborates 
some agent which allows the estrogen to be 
effective [8]. Topical or parenteral androgens 
may cause enlargement of the male breast [8,26] 
and a similar effect can be induced with adrenal 
cortical hormones [25,34]. Chorionic gonado- 
tropin acts by stimulating the testicle (and 
possibly the adrenal) to produce androgens 
and estrogens (and cortical hormones) which 
account for the effect on the mammary gland 
[6,16]. It has been proposed that the primary 
action of chorionic gonadotropin is upon the 
Leydig cells of the testicle, with proliferation 
of these cells and excessive elaboration of 
androgenic and estrogenic hormones [22]. 

Pituitary hormones undoubtedly play a role 
in some cases of gynecomastia but the mode 
of action is unknown. It has been suggested 
(1) that the pituitary excretes one or more 
mammogenic hormones that act directly on 
the breast; (2) that known anterior pituitary 
hormones may stimulate the adrenal or tes- 
ticles to produce hormones which cause gyneco- 
mastia by their effect on the breast; (3) that 
pituitary hormones may act in a complex 
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fashion with other glands producing an im- 
balance that leads to breast hypertrophy [8,25]. 


GYNECOMASTIA ASSOCIATED WITH PHYSIOLOGIC 
PROCESSES OF BIRTH AND PUBERTY 


The transitory gynecomastia of the newborn 
of either sex is well known and results primarily 
from the transplacental passage of circulating 
material hormones [2]. Pubertal hypertrophy of 
the male breast occurs much more frequently 
(go per cent or more), and while it is recognized 
that intense hormonal changes occur during 
this time, the exact mechanism leading to 
gynecomastia is theoretical. It is postulated 
that an imbalance among the pituitary, gonadal 
and adrenal hormones exists that leads to 
breast hypertrophy. 


GYNECOMASTIA OCCURRING IN PATHOLOGIC 
STATES THAT MAY PRODUCE HORMONAL 
IMBALANCE 


Adrenal cortical hypertrophy or the presence 
of functioning tumors may lead to increased 
amounts of cortical and estrogenic hormones 
whose effect on the breast would be similar to 
that produced by parenteral injection of these 
hormones [15,27]. Similarly, some hormonally 
active testicular tumors, such as _ chorio- 
epitheliomas and teratomas secrete chorionic 
gonadotropin, while interstitial cell tumors 
secrete androgen and estrogen, which produce 
the same effect as parenteral injection of these 
hormones [15,16,22,31]. A reduction of the 
number of Leydig cells caused by disease of 
the testicle or surgical removal may lead to 
gynecomastia [15,16,22,31]. Reduction of an- 
drogenic hormones results in a relative excess 
of estrogen that in turn leads to breast hyper- 
trophy. In Klinefelter’s syndrome there is a 
decreased production of inhibin by the de- 
stroyed seminiferous tubules, thus permitting 
a lesser amount of estrogenic hormones to acti- 
vate the breast and produce gynecomastia [17]. 

Liver disease severe enough to interfere with 
the detoxification of circulating estrogen by 
the hepatic cells, i.e., hepatitis, cirrhosis and 
carcinoma, is often accompanied by gyneco- 
mastia [5,7,28]. 

Starvation and malnutrition may be asso- 
ciated with enlargement of the breast particu- 
larly at the time when there is a ‘change to a 
nutritious diet [12,74]. A state of hormonal 
imbalance is said to exist as a result of dimin- 
ished liver function (nutritional failure) and 
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sudden increases of adrenal, pituitary an 
gonadal hormones (nutritional excess). 

Digitalis has been implicated as a cause o 
gynecomastia, producing an estrogenic effec 
upon the breast since the aglycone fraction o 
digitalis is similar in structure to some of th 
steroids [20]. 

Pituitary disease (eosinophilic, basophilic 
and chromophobe adenomas) is frequently men 
tioned as a cause of gynecomastia but thx 
evidence for such an association is not wel 
substantiated [14,15,17,23,35]. 

While the hormonal implications the 
disease states listed above are relatively well 
worked out, these recognized endocrinologic 
disorders account for relatively few cases of 
gynecomastia. The vast majority are either 
idiopathic or associated with other diseases 
whose hormonal effects are less well under- 
stood. Thus, gynecomastia has been reported 
to occur in bronchogenic carcinoma, chronic 
suppurative lung disease, transverse myelitis 
with paraplegia, chronic ulcerative colitis, 
diabetes mellitus, renal tumors, leprosy, sar- 
coma of bone with pulmonary metastases, and 
prostatectomy [3,11,15,29]. 

Aside from pubertal hypertrophy, the inci- 
dence of gynecomastia is very low, even in 
states productive of hormonal excess or im- 
balance known experimentally to cause breast 
hypertrophy. Therefore, at our present level 
of knowledge most of the cases of gynecomastia 
must be considered primary. 


CLINICAL CLASSIFICATION OF LESIONS OF THE 
MALE BREAST 


1. Gynecomastia 
. Infantile hypertrophy 
. Pubertal hypertrophy 
. Hypertrophy associated with hormone 
therapy 
a. Estrogens 
b. Androgens 
c. Adrenal cortical hormones 
4. Hypertrophy associated with diseases 
productive of hormonal disturbances 
a. Hypertrophy of functioning tumors 
of adrenal cortex 
b. Functional testicular tumors, disease 
or atrophy of testes, Klinefelter’s 
syndrome 
. Hepatic disease 
. Starvation and malnutrition 
. Pituitary tumors (rarely) 
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5. Idiopathic hypertrophy 
a. Associated with certain chronic dis- 
ease processes 
(1) Chronic lung disease especially 
carcinoma and tuberculosis 
(2) Rheumatoid arthritis 
(3) Ulcerative colitis 
(4) Paraplegia 
(5) Prostatectomy 
b. Gynecomastia occurring in otherwise 
healthy adult males. 
1. Pseudogynecomastia 
1. Fatty hypertrophy 
2. Benign tumors (adenomas, lipomas, 
fibroadenomas) 
3. Cysts (retention, dermoid) 
4. Infections, specific and nonspecific 
iil. Malignant lesions of the male breast 
1. Carcinoma 
2. Sarcoma 


CLINICAL DATA 


A study of eighty-two patients with gyneco- 
mastia hospitalized over a ten year period 
(1949 to 1958) was carried out at the Veterans 
Administration Hospital, Houston, Texas. Ex- 
cluded from the study were infant and pubertal 
hypertrophy, benign tumors, infections and 
fatty hypertrophy of the breast. Seventy-two 
patients have been personally interviewed 
within the past six months. The remaining 
material resulted from the study of ten cases 
at necropsy. During the ten year period 
of this study there were 69,911 admissions 
to this hospital, for an admission rate of 118.7 
patients with gynecomastia per 100,000 hos- 
pital admissions. This is more than fourteen 
times the rate given by Webster [32] for Navy 
Hospital admissions (8.1 per 100,000 for the 


TABLE I 
COMPARISON WITH OTHER REPORTED SERIES 
OF GYNECOMASTIA 


Dat | Present | Menville | Karsner 
ani Series [23] [15] 

Years collected....... 1949-1958] 1890-1932 
Number of cases. ... . 82 88 284 
Duration of lesion....| 1.6 yr. 1.2 yr. 
Unilateral site........ 73% 87% 96% 
Bilateral site.........| 27% 13% 4% 
History of trauma.... 12% 14% 10% 
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years 1939 to 1942). Thirty-three per cent of 
the cases occurred in Negroes, suggesting a 
higher incidence in this race since our hospital 
ratio is 75 per cent white to 25 per cent colored. 
Other authors [15,23] have reported a 12 to 
14 per cent incidence in the Negro but neither 
indicate’ the ratio of colored to white in their 
hospital population. In sixty patients the 
breast involvement was unilateral, while in 
twenty-two patients bilateral disease was 
present. The duration of the lesion prior to 
examination averaged 1.6 years. A history of 
significant trauma was obtained in ten persons. 
Comparison with other reported series reveal 
similar findings. (Table 1.) Sixteen individuals 
complained of psychologic embarrassment. 
Fifty-two persons suffered varying degrees of 
pain and tenderness while thirty were asympto- 
matic. In seven patients a thin serous discharge 
from the nipple was noted. The lesion was dis- 
crete, subareolar and button-like in seventy- 
one patients; diffuse and soft in eleven pa- 
tients. (Table 1.) Histologic confirmation of 
the diagnosis was established in sixty-seven 
cases or 81.7 per cent. In fifty-seven cases 
(70 per cent) the mass in the breast was sur- 
gically excised, while in twenty-five (30 per 
cent) no treatment was directed toward the 
gynecomastia. Inability to exclude carcinoma 
of the breast as a diagnosis was the presumed 
indication for surgical therapy in 93 per cent, 
while in the remaining 7 per cent, operation 
was performed because of pain, tenderness, or 
for cosmetic purposes. An extensive endocrine 
study was carried out in seven patients with 
less complete studies performed in twenty- 
three. While in a few patients unrecognized 
endocrinologic disorders were uncovered, for 
the most part the studies yielded neither a 
satisfactory endocrine diagnosis nor an ac- 
cepted explanation for the gynecomastia. Of 


TABLE I 
SYMPTOMS AND LOCAL PHYSICAL FINDINGS IN 
EIGHTY-TWO PATIENTS WITH GYNECOMASTIA 


Symptoms Patients (%) 
63.6 
Psychic embarrassment............. 19.5 
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TABLE Ill 
CAUSE OF DEATH IN TEN PATIENTS WITH GYNECOMASTIA 
| 
| 
Age | Gyneco- 
(yr.) | mastia 


Patient Cause of Death 


Bilateral | Carcinoma of prostate 

Bilateral | Cirrhosis of liver—esophag- 
| eal varices 

Left | Carcinoma of liver with 

| metastastes to adrenal 

gland 

Right | Luetic heart disease 

Bilateral | Arteriosclerotic heart dis- 
| ease, nephrosclerosis 

| Bilateral | Pulmonary embolus, cere- 

| | bral thrombosis, conges- 

| 

| 


tive failure 
| Bilateral | Lung abscess, arterioscle- 
rotic heart disease 


| Left Aplastic anemia 


| Bilateral | Leukemia 
| Glomerulonephritis 


| Right 


the fifteen patients with an endocrine explana- 
tion for the gynecomastia (18.2 per cent of the 
series) in ten the breast lesion was bilateral 
and in five it was unilateral. There were five 
patients with cirrhosis, four with carcinoma of 
the prostate who had orchidectomy and were 
on stilbestrol therapy, two with seminoma, 
two with Klinefelter’s syndrome, one with hypo- 
gonadism and one with carcinoma of the liver 
with metastases to the adrenals producing 
an Addisonian state for which he received 
cortisone. 


FOLLOW-UP STUDIES 


The average follow-up period was 4.3 years. 
Of the eighty-two cases studied, ten died and 
were autopsied. The causes of death were 
varied and only three had a definite endocrine 
relationship to the gynecomastia. (Table 111.) 
Of the remaining seventy-two patients, sixty- 
six (80.5 per cent of all patients) are living and 
well without any active, serious disease. Of the 
patients with unilateral breast lesions 87.5 per 
cent are well while only 50 per cent of those 
with bilateral lesions are in good health. In six 
cases (two unilateral and four bilateral) the 
patients are living, but have a serious asso- 
ciated disease. (Table 1v.) Of those surgically 
treated, 93 per cent are free of gynecomastia 
while in 7 per cent, gynecomastia recurred. In 
two cases the recurrence was on the side of the 


TABLE Iv 
PATIENTS WITH GYNECOMASTIA, LIVING AND WITH 
SEVERE ASSOCIATED DISEASE 


Age | Gyneco- 


(yr.)| mastia Associated Disease 


29 | Left Carcinoma of lung 

59 | Bilateral | Carcinoma of prostate and 
carcinoma of esophagus 

46 | Left Carcinoma of lung 

65 | Bilateral | Carcinoma of prostate 

41 | Bilateral | Cor pulmonale, emphysem: 
62 | Bilateral | Advanced tuberculosis 


operation, while in the other two cases, th 
opposite breast became hypertrophied. Of th« 
twenty-five not operated upon, in 40 per cen‘ 
the gynecomastia disappeared spontaneously, 
while in 60 per cent the lesion remained essen- 
tially unchanged. 


MANAGEMENT 


Divergent views concerning the management 
of gynecomastia exist in the literature. Most 
authors favor surgical excision primarily to 
differentiate benign from malignant lesions 
[15,18,19,23,32]. Greene and Howard [71] state 
that “Any mass in the male breast for which 
there is no definite diagnosis, or in which the 
etiology is obscured, should be removed just 
as in the female.” Dexter [4] favors expectant 
treatment since he noted spontaneous regres- 
sion in over 80 per cent of 228 cases. For- 
tunately, no great errors in management are 
produced by either surgical or nonsurgical 
treatment since the incidence of nonrecogniz- 
able malignant lesions is relatively low and, on 
the other hand, the risk of surgical treatment 
is equally low. 

To permit a practical plan of management 
of gynecomastia, requires these considerations: 

1. Gynecomastia is a process subject to 
spontaneous disappearance. In the infant and 
pubertal male this occurs almost uniformly. 
In the adult the regression rate is over 40 per 
cent, even in those patients with endocrine 
disturbances or other serious diseases known 
to be associated with breast hypertrophy. 

2. In a few instances gynecomastia may be 
the initial sign of a serious endocrinologic dis- 
order. It is possible that an otherwise asympto- 
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» atic tumor of the testes or the adrenals may 
st manifest itself by hypertrophy of the 
east, although this must be rare. 

3. In 15 to 20 per cent of patients with 
e necomastia there will be an obvious endo- 
« inologic explanation for the breast lesion. 
‘tany of these lesions will be receiving hor- 
; onal therapy. Some, on investigation, will 
; cove to have hypogonadism, Klinefelter’s syn- 
«rome, cirrhosis of the liver, or tumors of the 
»rostate, testes or adrenals. 

4. Approximately 20 per cent of patients 

ith gynecomastia will have a serious chronic 
cisease process such as chronic lung disease 
to include tuberculosis and carcinoma espe- 
ially), congestive heart disease, prostatic 

ypertrophy, ulcerative colitis, rheumatoid 
rthritis, paraplegia, glomerulonephritis and 
slood dyscrasias. In these patients the breast 

\ypertrophy will often regress as the major 
disease subsides. 

5. Gynecomastia may be simulated clinically 
by a variety of lesions; the bilateral involve- 
ment by fatty infiltration of the breast (Fréh- 
lich type, fatty breast of the eunuch), the 
unilateral type by chronic infections of the 
breast, cysts, benign tumors and carcinoma 
of the breast. 

6. Carcinoma of the male breast is a rela- 
tively rare lesion. In our study it occurred four 
times in 39,000 hospital admissions. In a study 
of over six million Navy men from 1941 to 
1944, there was a total of 1,891 breast lesions, 
three of which were carcinoma [18]. There was 
an incidence of 54.5 per cent pseudogyneco- 
mastia, 45.3 per cent of gynecomastia and 
.16 per cent of carcinoma [18]. There is no 
relationship between the development of breast 
cancer and trauma, or a pre-existing benign 
breast lesion [30]. In our limited experience 
there has been little difficulty in the differ- 
entiation of benign from malignant lesions of 
the male breast. We concur with Huggins and 
Taylor [13] who state that “The clinical picture 
of breast cancer is more uniform in the male 
than in the female. The tumors are generally 
palpable on the most cursory examination and 
since they are associated with nipple retraction 
and skin fixation, there is almost no problem of 
differential diagnosis.’’ Treves and Holleb [30] 
reported only a 6.5 per cent error in the clinical 
diagnosis of 146 proved cases of carcinoma of 
the male breast. The five year survival rate 
of all patients in their series was 30 per cent, 
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while in the operable group subject to radical 
mastectomy, it was 42 per cent. 

Three major determinants will point the 
way to the correct treatment of gynecomastia: 
(1) to search for a logical explanation for the 
gynecomastia that may be an infinitely more 
significant threat to the patient’s health than 
the breast hypertrophy; (2) to successfully 
differentiate the rare malignant lesions from 
the benign unilateral breast enlargements; 
(3) finally, to relieve the patient of fear of 
malignancy and to relieve him of symptoms of 
pain and tenderness or the psychic trauma of 
effeminacy. 

Utilizing the classification just listed, a 
rational plan of therapy is feasible. Thus, if the 
patient is an infant or of pubertal age, treat- 
ment will consist of reassuring the family of 
the transitory nature of the lesion, having 
first excluded the unlikely possibility of tes- 
ticular or adrenal disease. 

In the patient receiving hormonal therapy, 
the cause of breast hypertrophy is self evident. 
If discontinuing or modifying the endocrine 
therapy is untenable and if the patient is dis- 
satisfied in spite of an explanation of the 
gynecomastia, it may be necessary to resort 
to cosmetic surgery. 

Of the adults with bilateral breast enlarge- 
ment, the most likely diagnosis will be gyneco- 
mastia, but pseudogynecomastia resulting from 
fatty hypertrophy of the male mammae must 
be considered. This form of pseudobreast 
hypertrophy occurs in the Fréhlich type indi- 
vidual, in the eunuch, but most often is seen 
in formerly obese older men. This type of 
pseudogynecomastia is readily diagnosed since 
on examination a diffuse uniform soft fatty 
mass is palpable. Reassurance or possible 
cosmetic surgery is all that is required for 
treatment. 

While the bilateral gynecomastias comprise 
a minority group (5 to 25 per cent) of all men 
with breast hypertrophy, it is in this group 
that an endocrinopathy will often be found 
(50 to 65 per cent). Having excluded by history 
those receiving endocrine therapy, the re- 
mainder must be subjected to close scrutiny 
to discover a satisfactory explanation for their 
breast enlargement. Diseases of the adrenal 
gland, testes, severe liver disease and mal- 
nutrition will constitute the major endocrine 
causes. Others with bilateral gynecomastia will 
present themselves for medical care with a 


serious disease such as tuberculosis, carcinoma 
of the lung, rheumatoid arthritis etc. In some 
the gynecomastia must be considered idio- 
pathic after examination fails to reveal any 
other disease process. Treatment will depend 
on the nature of the underlying disease, but 
even in this group of bilateral gynecomastias, 
spontaneous regression of the breast lesion may 
occur (30 to 40 per cent). In the patients with 
endocrinopathies, or those with severe chronic 
disease, there will be no therapeutic problem 
aside from an explanation of the breast enlarge- 
ment as it relates to the primary pathologic 
entity. Those patients with idiopathic bilateral 
gynecomastia should be treated expectantly, 
hoping for spontaneous regression. Simple 
bilateral mastectomy for cosmetic reasons 
would seem to be infrequently required. 

The vast majority of lesions of the male 
breast will be unilateral (75 to 95 per cent). No 
satisfactory explanation is available for the 
unilaterality of a lesion which presumably re- 
sults from a hormonal disturbance that is 
systemic and should theoretically affect both 
breasts similarly. Differential diagnosis will 
include gynecomastia, chronic breast infec- 
tions, cysts, benign and malignant tumors. The 
benign tumors and cysts should be readily 
separated from the remainder by simple exami- 
nation. Surgical excision will confirm the 
diagnosis and effect a cure. Chronic breast 
infections can usually be identified by history 
of pain, tenderness, heat and nipple drainage, 
often of a recurring nature. In the end stage 
there may be distortion of the nipple and skin 
fixation suggesting malignancy. In these, cir- 
cumareolar excision is justifiable as a diagnostic 
and therapeutic measure. 

Malignancy of the male breast is almost 
invariably recognizable on gross examination 
because of the presence of a hard nodule, 
fixation of skin or fascia, distortion of the 
nipple, bloody discharge and axillary node 
enlargement. Treatment consists of local ex- 
cision, confirmation of the diagnosis by histo- 
logic criteria and then radical mastectomy. 

Having excluded the rare malignant and 
benign tumors and cysts, the common uni- 
lateral gynecomastia remains for discussion. 
These patients may present with a considerably 
enlarged finely nodular breast, but in 75 to 
85 per cent of unilateral gynecomastia, the 
lesion will consist of the typical firm rubbery 
subareolar node measuring 2 to 4 cm. in diam- 
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eter, which is movable and without skin 
fixation, nipple distortion or axillary lymphad- 
enopathy. While obvious endocrine or other 
major disease may be apparent, most of these 
patients will be normal males (75 to 80 per 
cent). Treatment will consist of simple reassur- 
ance as to the benignity of the lesion and 
observation for a suitable period of time, 
keeping in mind the possibility of a sub- 
clinical process known to be associated with 
gynecomastia. 

Regarding surgical treatment, we advise 
total excision, using the semicircular areolar 
excision and technic so admirably described 
by Webster [33]. Our two cases of recurrence 
of gynecomastia occurring after surgical ex- 
cision may be assumed to represent incomplete 
removal. A recurrence rate of 5 per cent after 
incomplete simple mastectomy has been re- 
ported by Lenson [78]. 

Other methods of treatment such as roentgen 
irradiation and testesterone therapy have no 
place in the treatment of gynecomastia. It is 
true that some cysts, lipomas and benign 
tumors may be observed as cases of unilateral 
gynecomastia, however, no harm will be done. 
While it is theoretically possible that an early 
malignant lesion of the breast might be un- 
wisely observed, in practice this does not 
constitute a problem for reasons referred to 
above. 


SUMMARY 


Gynecomastia results from an endocrine im- 
balance. The known causes are reviewed. They 
relate clinically to the transplacental passage 
of maternal hormones in gynecomastia of the 
newborn, and to excessive hormonal produc- 
tion in pubertal breast hypertrophy. With 
parenteral hormone therapy (estrogen, andro- 
gen, chorionic gonadotropins, adrenal corti- 
coids) the cause and effect are obvious. Diseases 
of the testes and adrenals that result in too 
much or too little endocrine products may 
lead to breast hypertrophy. Inability of the 
liver to adequately metabolize the usual endo- 
crine gland secretions may lead to excesses 
and to breast enlargement. 

In the majority of cases no demonstrable 
endocrinopathy is clinically evident, a reflection 
of our inability to detect the presumed hor- 
monal disturbances. 

A classification of diseases of the male breast 
is presented. 
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A ten year study of eighty-two cases of gyne- 
comastia revealed the lesion to be unilateral 
i) 73 per cent and bilateral in 27 per cent. 

discrete tumor presented in 88 per cent; 

diffuse enlargement of the breast was noted 
12 per cent. There was a significant endo- 
crinopathy associated with the gynecomastia 

, only 18 per cent of the cases, while in ap- 

roximately 20 per cent a nonendocrine, rela- 

vely serious disease process was present. 
silateral gynecomastia was more often accom- 
anied by an endocrinopathy than was uni- 
iteral breast enlargement. The majority of 
ases of gynecomastia occurred as a unilateral 
ubareolar nodule in otherwise healthy men. 
Spontaneous regression of this lesion occurred 
n 40 to 60 per cent of the cases. 

Based upon our studies, a practical plan of 
nanagement is discussed. 

While pain, tenderness and embarrassment 
occurred frequently, these symptoms were 
usually minimal in degree and seldom justified 
surgical excision. Fear of cancer brought many 
of these patients to medical considerations 
and many, especially those with unilateral 
gynecomastia, were subjected to excision 
apparently as the simplest way of excluding 
carcinoma and effecting relief of symptoms, 
often with total imperception on the physician’s 
part as to the possible relationship of this 
disease to other more significant endocrine and 
nonendocrine processes. 

Differentiation of unilateral gynecomastia 
from carcinoma of the male breast can be 
effected by simple examination except in rare 
instances. 
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HONDROGENIC tumors of the jaws are ex- 
« tremely uncommon. Most clinicians could 
scarcely expect to see a single case, or at the 
most two or three cases, during their careers. 
Under such circumstances impressions about 
the clinical behavior and prognosis of this 
disease, based on limited numbers of patients, 
may be questioned. Furthermore, owing to the 
rarity of this disease, the literature in the past 
has been devoted chiefly to individual case 
reports. Only a few comprehensive articles 
[4,21,26] on chondrogenic tumors of the jaws 
are available. The present investigation was 
undertaken in an effort to collect all cases 
from the literature, to present their findings 
as a large series, and to arrive at valid con- 
clusions regarding the behavioral character- 
istics of these rare neoplasms. 


METHODS AND MATERIALS 


Only fifty-two well documented cases were 
available in the English literature from 1912 
to 1959, inclusive. They could be classified into 
three distinct groups. Group 1 is comprised of 
eighteen patients in whom the diagnosis. of 
benign chondroma or its variants such™as 
osteochondroma, myxochondroma, fibro-osteo- 
chondroma or enchondroma was made at the 
first histologic examination. This diagnosis was 
retained throughout the course of the disease 
in view of a high degree of cellular differ- 
entiation, and irrespective of the fact that 
in some instances the tumors recurred one or 
more times. In the second group consisting of 
ten patients, the tumors at the first microscopic 
examination were diagnosed as benign; subse- 


quently, on the basis of their extremely aggres- 
sive clinical behavior, a marked tendency to 
metastasize, and lack of cellular differentiation, 
the diagnosis was changed to chondrosarcoma. 
The third group is made up of twenty-four 
cases in which the diagnosis of chondrosar- 
coma was made on the first microscopic exami- 
nation and maintained throughout the course 
of the disease. To the last group we are adding 
two new cases, bringing the total to fifty-four. 


CASE REPORTS 


Case 1. A thirty-seven year old Negro man 
was first seen in August 1959, for symptoms arising 
from the left lower bicuspid and molar teeth. 
Extraorally, an apparent facial asymmetry was 
present due to the presence of a firm, nonfluctuant 
swelling in the region of the left premolar-molar 
area. (Fig. 1.) The teeth in this region were loose 
and were subsequently extracted, and the patient 
was given antibiotic therapy. Intraorally, the 
swelling extended from the left mandibular third 
molar tooth, anteriorly to the right lateral incisor. 
(Figs. 2A and B.) The tumor mass was central in 
origin and had caused expansion of the buccal and 
lingual plates of bone. No improvement was 
noticed following extraction of teeth and the ad- 
ministration of antibiotic therapy, and therefore, 
he was referred to an oral surgeon. On October 30, 
1959, a biopsy specimen was procured,from the 
premolar-molar area of the left mandible. The bone 
was found to be replaced by soft, gritty, friable 
tissue not unlike granulation tissue. On micro- 
scopic examination the specimen was composed 
of loose connective tissue infiltrated with large 
polyhedral tumor cells with round nuclei. Mitotic 
figures were seen frequently. In addition, ana- 
plastic, spindle shaped cells were present, suggest- 
ing a tentative diagnosis of spindle cell sarcoma. 
On November 10, the patient was admitted to 
the hospital for partial bilateral mandibulectomy 
and suprahyoid neck dissection. 

On gross pathologic examination, the specimen 
consisted of a greater portion of the mandible 
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Fic. 1. Case 1. Patient with firm, nonfluctuant, non- 
inflammatory neoplastic mass involving the body of 
the left mandible. 


resected bilaterally through the angles, along with 
the soft tissues of the floor of the mouth. The 
bulging of the jaw extended from the left lower 
third molar to the right lateral incisor tooth. The 


tumor also appeared to involve the floor of the 


‘mouth. The mass was firm, greyish brown and 


nodular, having a cartilaginous consistency. The 
cut surface showed bluish cartilaginous areas inter- 
spersed with soft, fluctuant cystic spaces. Micro- 
scopically, the bulk of the tumor was composed of 
cartilaginous cells which were irregular in size 
and shape, and contained multiple hyperchromatic 
nuclei. (Fig. 3A.) 

In addition, stellate cells exhibited considerable 
anaplasia, myxomatous connective tissue, calcified 
deposits and osseous tissue. (Fig. 3B.) A transition 
from anaplastic connective tissue to chondroid and, 
finally, to osseous tissue could be easily identified. 
(Fig. 4.) No direct transformations of the sar- 
comatous stroma into osseous tissue could be 
found. 

The patient was seen again on March 11, 1960, 
at which time he complained of pain in the left 
mandible of two weeks’ duration. Clinically, a soft, 
nonulcerated, pedunculated red mass was present 
at the stump of the resected mandible. A biopsy 
specimen of the recurrent lesion was again diag- 
nosed as chondrosarcoma. The patient finally died 
of the disease at the end of August 1960, at which 
time the tumor had almost completely filled the 
oral cavity and was protruding between the lips. 
(Fig. 5.) No autopsy report was available. 


Case u. A fifty-five year old Negro man was 
first seen in March 1959 with a swelling of the 
maxillary ridge. The patient stated that a tooth 
had been extracted from the left upper maxilla 
a year prior to this visit. The socket did not heal 
and was cauterized frequently, and particles of 
calcified material were removed from this site. 


Fic. 2A and B. Shows intraoral extension of the neoplasm. Note a firm, nodular swelling extending from the left 
third molar area to the cuspid tooth on the opposite side. Biopsy specimen was obtained from the second molar 


region, 
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Fic. 3A and B. Photomicrograph showing various components of the neoplasm. Note anaplastic fibrous connective 


tissue, chondroid tissue and areas of calcification. 


The swelling was visible externally and appeared 
to involve the left maxilla and the zygoma. Intra- 
orally, there was expansion of the buccal and 
lingual plates of bone extending from the bicuspid 
teeth to the tuberosity of the maxilla. An area of 
ulceration was present which was covered with 
a protuberant gritty yellow mass that was firmly 
fixed to the underlying tissues. (Fig. 6.) A biopsy 
specimen was obtained from the edge of the ulcer. 

Microscopically, the nonulcerated portion of the 
specimen was covered by hyperplastic squamous 
epithelium. The tumor mass appeared to be en- 
capsulated and separated from the overlying 
vascular submucous tissue. It was chiefly com- 
posed of chondroid tissue in which the cells were 
large, irregular with a distinct cell boundary, and 
contained hyperchromatic nuclei. No mitotic 
figures could be identified. (Fig. 7A.) The transi- 
tion from myxoid to chondroid tissue was evident. 
Also present were areas in which metaplastic 


Fic. 4. Photomicrograph showing transition of chon- 
droid tissue into osseous tissue. 


transformation of chondroid into atypical osseous 
tissue was apparent. (Fig. 7B.) A definitive diag- 
nosis of chondrosarcoma was made. 


RESULTS 


Group I (Benign). The youngest patient 
reported on was fifteen years of age and the 
oldest seventy-one years, with an average age 


Fic. 5. Postmortem photograph showing massive 
recurrence of chondrosarcoma protruding between the 
lips with grotesque involvement of the cheek. 
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Fic. 6. Photograph showing involvement of left maxil- 
lary ridge by the neoplasm in the second patient. Note 
expansions of buccal and palatal plates of bone and 
necrotic area of the ridge. (Case 11.) 


of 42.5 years. The highest incidence occurred 
in the sixth decade. The tumor affected ten 
women and eight men, showing no sex predi- 
lection. (Fig. 8.) The duration of symptoms 
prior to diagnosis was recorded in only ten 
patients and ranged from four months to 
twenty years, with a median of five years. Both 
jaws were involved. In the maxilla the most 
frequent site of involvement was the anterior 
alveolar ridge and the palate. In addition, the 
tumor extended to paranasal sinuses or to the 
base of the skull in three patients. In the 
mandible, the tumor occurred most commonly 
posterior to the lower cuspid tooth, involving 
the body of the mandible or the coronoid or 
condylar processes. When peripheral, the 


tumors were usually described as firm, non- 


. tender, painless, sessile or pedunculated nod- 


ules covered by normal mucosa. When 
centrally located, they often caused bulging 
of the cortical plates, destruction and exfoli- 
ation of teeth. In three cases of coronoid in- 
volvement, bony hard swelling in the region 
of the zygoma, malocclusion of teeth and 
limitation of jaw movement were reported. In 
a single case in which the condylar process was 
involved, discomfort and deviation of the jaw 
to the unaffected side were cited. 

Roentgenographically, in central lesions (en- 
chondroma) no specific changes suggestive of 
a definite diagnosis of chondroma were evident. 
When invasive, the lesions had caused con- 
siderable destruction of bone and resorption 
of teeth. Not infrequently irregular calcifica- 
tion had imparted a “honeycombed”’ or mottled 
appearance to the jaw bones. 

All patients were treated surgically except 
one in whom radium was employed after the 
tumor had recurred. There was a follow-up 
study in only ten patients, seven of whom had 
no recurrence for eight months to seven years. 
One patient had massive involvement so that 
complete removal was impossible. Two patients 
had multiple recurrence which necessitated 
radical intervention. One of these patients died 
from unknown causes one year following radical 
resection and radium therapy, and the other 
had a recurrence eleven years following the 
last resection. 

Group II (Benign Changed to Malignant). 
Among ten cases in this group, seven were 
diagnosed as chondroma or its variants and 


Fic. 7. A, Photomicrograph showing large, irregular chondroid cells with giant hyperchromatic nuclei. B, Photo- 
micrograph showing conversion of anaplastic chondroid cells into irregular, atypical bone. 
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mate - 8 
Female - 10 


Fic. 8. Chondrogenic tumors, Group 1 (chondroma), 


me each as malignant mixed tumor, soft 
ndontoma and cellular fibroma on the first 
microscopic examination. The diagnosis in 
each case was changed subsequently to 
chondrosarcoma. 

The youngest patient in this series was 
seventeen months old, the oldest was sixty- 
seven years, and the average age was thirty- 
three years. The disease was twice as common 
in men as in women. The duration was speci- 
fied in eight patients, and ranged from one 
month to three years, with a median of only 
eighteen months. Six cases occurred in the 
maxilla and four in the mandible. As in chon- 
droma, the site of predilection in the maxilla 
was the anterior alveolar ridge; and in the 
mandible, the region posterior to the cuspid 
tooth. The most common symptoms were 
swelling, bulging of the buccal and lingual 
plates of bone, a rapid growth of the tumor 
mass, premature eruption of teeth, resorption 
and exfoliation of teeth. Roentgenographically, 
the lesions were characterized by single or 
multiple radiolucent areas which, on occasion, 
imparted a multilocular appearance, not unlike 
central giant cell tumor or ameloblastoma. 

Six of ten patients died of the disease from 
nine months to five years later, with an average 
life expectancy of only twenty-two months 
after the initial diagnosis. Death in each case 
was ascribed to regional or distant metastases 
or extension of the disease into the surrounding 
vital structures. Following one recurrence, one 
patient who was treated by radical resection 
and radiation therapy lived for seven years. 
Another patient had three recurrences but 
was well two years following the last radical 
surgery. Only one patient had no recurrence 
after his initial operation; but again, he was 
followed up for only three years. 
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Fic. 9. Chondrogenic tumors, Group 11 (chondrosar- 
coma). 


Group III (Malignant). Chondrosarcomas 
have been defined as “malignant tumors arising 
from cartilage cells and tending to maintain 
their essentially cartilaginous nature through- 
out their evolutions” [20]. According to this 
definition, only twenty-four cases were re- 
ported in the literature. We have added two 
new cases, bringing the total to twenty-six. 

The youngest patient was nineteen years 
of age and the oldest sixty-seven years with 
an average age of forty-two years. The highest 
incidence occurred in the sixth decade, but an 
almost equal number of cases were reported 
in the third decade. The tumors affected men 
and women almost equally. It appeared that 
the neoplasm was significantly more common 
in men than in women in the third decade. 
(Fig. 9.) The duration of the lesion prior to 
diagnosis was listed in only fifteen patients and 
ranged from one week to fifteen years, with 
a median of twelve months. The maxilla and 
mandible were involved in fifteen and eleven 
patients, respectively. In the maxilla the pre- 
dominant site of involvement was the anterior 
alveolar ridge. Extension of the tumor into 
the palate and adjoining paranasal sinuses was 
not uncommon. In the mandible, location of 
the tumor was listed in only nine patients. 
Three were reported to have occurred in the 
region of the symphysis, four in the premolar- 
molar area, and one each in the coronoid and 
condyloid processes. The most frequent symp- 
toms were swelling of the jaws due to expansion 
of the labial, buccal and lingual plates of bones, 
and resorption and exfoliation of teeth. Not 
infrequently the involvement of teeth and 
resultant extractions were the initial symptoms. 
Involvement of the coronoid and condyloid 
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processes caused such symptoms as bony 
swelling in front of the ear, deviation of the 
jaw to the opposite side and local or referred 
pain. Roentgenographically, usually there were 
irregular areas of radiolucency and radiopacity 
without any definite line of demarcation. 

There were only twenty cases in which 
follow-up data could be ascertained. Eight 
patients died from the disease within three 
years. Four died from extensive local destruc- 
tion, and the remaining four from generalized 
metastases, chiefly to the lungs and bones. Six 
patients had one to multiple recurrences, but 
only one was followed up for more than five 
years after the last recurrence without evidence 
of the disease. The other six patients were 
reported to have had no recurrence, but only 
two of these were followed up for five years. 
Surgery was the treatment of choice in almost 
all cases, but was reinforced by radiation 
therapy after subsequent recurrences. 


COMMENTS 


It is evident from the literature that chondro- 
genic tumors are far more often malignant than 
benign. When benign, they grow slowly and 
exhibit a high degree of cellular differentiation. 
Occasionally they may show a sudden increase 
in their rate of growth, possibly due to malig- 
nant changes. Not uncommonly, they are 
locally invasive; this makes their complete 
removal difficult and may also account for 
the tendency to recur. Furthermore, “the zone 
between the innocent tumors and the overt 
chondrosarcomas is still incompletely defined 
and poorly understood” [28]. Consequently, 
those tumors are frequently underdiagnosed. 
Malignant chondrogenic tumors of the jaws 
are relatively fast growing, invasive and de- 
structive, and cause the patients’ death either 
through direct extension to the base of the 
skull or through distant metastases, chiefly 
to the lungs and bones. Microscopically, 
chondrosarcomas are characterized by pro- 
nounced irregularity in the size of the cells 
and their nuclei, the presence of numerous 
cells with more than one nucleus, pronounced 
hyperchromatism of the nuclei, and lastly by 
the presence of giant cartilage cells with single 
or multiple nuclei, or with clumps of chromatin 
[23]. 

Phemister [32] emphasized that bone sar- 
comas that consisted largely of cartilage were 
best designated as chondrosarcomas, since they 
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offer a better prognosis than osteogenic sar- 
comas. Lichtenstein and Jaffe [23] stressed 
that chondrosarcoma developed from full- 
fledged cartilage, while osteogenic sarcoma 
evolved from a more primitive tissue develop- 
ing out of bone-forming mesenchyme. Ordi- 
narily, in osteogenic sarcoma, bone may be 
formed directly from sarcomatous connective 
tissue stroma or indirectly through calcification 
of the cartilage. In like manner, in chondro- 
sarcomas, areas of cartilage may become calci- 
fied or ossified, and as a reasonable precaution, 
the diagnosis is justified only after critical 
examination of several sections of the specimen. 

The pathogenesis of chondrogenic tumors 
of the jaws has been discussed in detail by 
Ewing [10], Miles [26] and Cahn in his com- 
ments on Blum’s article [4]. The chief source 
of cartilage cells from which the tumors in the 
jaws may arise are the vestigial rests. The 
premaxilla and maxilla are primarily mem- 
branous bones but they are closely related to 
the chondrocranium throughout their develop- 
ment; therefore, the presence of cartilage cell 
rests within their substance is a distinct possi- 
bility. Roper-Hall and Adcock [37] believed 
that portions of cartilage of the developing 
nasal septum may be entrapped between the 
developing halves of the palate as they ap- 
proach from each side, or the cartilage may 
extend to the palatal surface via the incisive 
canal. Cahn [4] has reported a case in which 
cartilage cell rests were present in the incisive 
canal region. This also may account for the 
anterior alveolar region as a site of predilection 
for chondrogenic tumors in the maxilla. Accord- 
ing to Miles [26], paraseptal cartilages which 
are situated near the dorsal aspect of the upper 
maxilla may become enclosed by the developing 
bone. 

In the mandible, the tumors may originate 
from remnants of Meckel’s cartilage. Other 
sources of cartilage cell rests could be the 
secondary cartilage, which is formed in the 
mental region, and the coronoid and condyloid 
processes. Areas of chondroid bone, i.e., tissue 
which strongly resembles cartilage with a 
calcified matrix, found in rapidly growing areas 
such as the alveolar ridges and the angles of 
the mandible, also may contribute to rests. 

Cartilage cells may form by differentiation 
of mesenchymal cells into chondroblasts. Meta- 
plasia of connective tissue into cartilage is a 
common phenomenon observed in benign and 
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nalignant tumors. Furthermore, there is no 
undamental difference between the young 
artilage cell and osteoblasts. The one may be 
ransformed into the other in either direction. 

Borst, according to Ewing [10], found widely 
nisplaced islands of cartilage in rachitic bones. 
Virchow and von Recklinghausen, as stated by 
Thoma [44], believed that remnants of carti- 
age cells which are not transformed into bone 
n rickets may serve as a source from which 
hondrogenic tumors may develop. Peterson 
31] described a case of chondrosarcoma in 
| patient with widespread chondro-osteodys- 
rophy. He indicated that the cartilaginous 
ocus from which the tumor arose was a result 
ff abnormal histogenic development rather 
than the sequestration of cartilage from related 
parts of the chondrocranium. 

Lichtenstein and Jaffe [23] expressed the 
belief that the myxoid elements in chondro- 
genic tumors are products of cartilage degen- 
eration, whereas Geschickter and Copeland 
[12,13] regarded these elements as the mother 
tissue of the tumor. Paul [30] believed that 
this whole picture is a “transition from fibrous 
tissue to cartilage with an intermediate syn- 
cytial or myxomatous stage.” 

Phemister [32] and Lichtenstein and Jaffe 
[23] claimed that chondrosarcoma of the bones 
offers a better prognosis than osteogenic sar- 
coma in that it tends to grow slowly and metas- 
tasize less rapidly. The present study indicates 
that chondrogenic tumors of the jaws, on the 
other hand, are more serious than osteogenic 
sarcomas. In Kragh’s series [21] eleven of 
thirty-five patients with osteogenic sarcoma 
of the facial bones lived more than five years 
after treatment. However, no such rate of cure 
was evident in the chondrosarcomas of the 
jaws considered herein. 


SUMMARY 


1. Chondrogenic tumors of the jaws are 
extremely uncommon as is evident from the 
small number of cases reported in the literature. 

2. According to the literature reviewed, 
chondrogenic tumors appear to be more often 
malignant than benign when occurring in the 
jaws. Thirty-six cases of chondrosarcoma have 
been reported, as compared to eighteen cases 
of benign cartilaginous tumors. 

3. The histologic differentiation between 
benign and malignant chondrogenic tumors 
does not often accurately predict the conduct 
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Fic. 10. Age distribution of thirty-six patients with 
chondrosarcoma (Groups 1 and 11). 


of the tumor and, therefore, 20 per cent of the 
cases reported in the literature were inad- 
vertently underdiagnosed at the first micro- 
scopic interpretation. 

4. When benign, chondrogenic tumors grow 
very slowly, are locally invasive, difficult to 
remove completely and, therefore, are apt to 
recur. It is feasible that some of them, after 
long periods of time, may undergo malignant 
transformation. 

5. Chondrogenic tumors occur with almost 
equal frequency in the maxilla and mandible. 
In the maxilla, the most common site of in- 
volvement is the anterior alveolar region. In 
the mandible, the pre-molar and molar regions, 
the symphysis and the coronoid and condylar 
processes may be involved. 

6. The average age of patients with chondro- 
sarcomas of the jaws (thirty-six cases) is ap- 
proximately forty years. Eighty per cent of the 
cases occurred from the third to the sixth 
decades with the highest incidence in the third 
and fifth decades. (Fig. 10.) 

7. Chondrogenic tumors showed no racial 
predilection in the reported cases. However, 
both cases discussed in detail in this paper 
occurred in Negroes. 

8. Chondrosarcomas of the jaws seem to offer 
a more serious prognosis than osteogenic sar- 
comas. The five year survival rate in chondro- 
sarcomas of the jaws appears to be much lower 
than the 31 per cent reported by Kragh [21] 
in osteogenic sarcomas. 

g. Radical surgical treatment appears to be 
the method of choice. Radiation therapy may 
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be used as an adjunct in recurrences and as 
a form of palliation. 


CONCLUSIONS 


Chondrogenic tumors of the jaws should 
be viewed with great concern. The microscopic 
differentiation between benign and malignant 
cartilaginous tumors is not fully understood 
and this has frequently caused difficulty in 
correct diagnosis. Even when benign, they are 
locally invasive and therefore should be treated 
radically to ensure their complete eradication. 
Chondrosarcomas of the jaws occur in older 
patients, unlike osteogenic sarcoma. They offer 
a more serious prognosis than osteogenic sar- 
coma of the jaws and tend to metastasize to 
the lungs. 
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From the Surgical Service of The Mount Sinai Hospital 
= Albert Einstein College of Medicine, New York, 
New York. 


HIs is the concluding part of the collective 

review. latrogenic lesions have been in- 
cluded as a matter of general interest even 
though not all under discussion are strictly 
colonic in character. 


IATROGENIC DISEASES 


Corticotropin and Corticosteroids. Both of 
these agents are said to be ulcerogenic and 
are said to have been responsible for colonic 
perforations in chronic ulcerative colitis. 

Salicylates. Bleeding from the alimentary 
tract has resulted from the ingestion of sali- 
cylates [7,2]. In thirty-eight subjects, ingestion 
of 3 gm. of aspirin per twenty-four hours for 
three to six days increased the fecal blood loss 
of 3.3 ml. per day [2]. 

Bananas. The ingestion of bananas may 
produce a false-positive reaction for occult 
blood in the feces when the test used is based 
on the peroxide reaction [3]. The peroxidase 
enzyme is responsible for the positive test. 
Allusion has been made to the increas¢ of uri- 
nary excretion of a serotonin metabolite caused 
by the ingestion of bananas. 

Antibiotics. The role of these agents in 
causing anal pruritus, simple diarrhea, micro- 
coccic enterocolitis and pseudomembranous 
enterocolitis have been discussed elsewhere in 
the text. While overgrowth of Candida albicans 
has been reported, the occurrence of actual or 
clinical moniliasis is extremely rare. 

Meprobamate. The occurrence of stomatitis 
and proctitis following the administration of 
meprobamate has been reported [4]. Consider- 
ing the wide use of this drug the incidence of 
this type of reaction must be small indeed. 
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Azulfidine. The occurrence of agranulo- 
cytosis following the administration of a sul- 
fonamide salicylazosulfapyridine (Azulfidine®) 
points up the need for hematologic studies 
when this drug is employed, as in the treatment 
of ulcerative colitis [5]. This complication may 
be due to the formation of an antileukocyte 
antibody. 

It is quite possible that these uncommon 
complications may be due to sensitivity to 
these drugs. It should, however, be realized at 
the present time that reliable or safe tests for 
many kinds of drug hypersensitivity are lack- 
ing; this is even true of certain catastrophic 
allergic reactions to drugs [6]. In rabbits the 
colon reacts to the local Shwartzman reaction 
with hemorrhage, vascular thrombosis, necro- 
sis, and acute and chronic inflammation; 
granulomas are demonstrable in the late stages 
of the reaction [7a]. 

In general, however, the good derived from 
any therapeutic agents should always be bal- 
anced against potential reaction or risks. 
Though in a sense the foregoing complications 
are some of the diseases clinicians have given 
to patients, these are some of the risks or price 
the patients must assume for the good these 
drugs yield. No therapeutic benefit has ever 
stemmed from therapeutic paralysis or nihilism. 
The sentiments expressed by the reviewer re- 
garding the side effects of antibiotic agents 
[7b] apply equally well to other drugs. 

Postirradiation Changes. Intestinal injury 
infrequently follows radiation therapy for pel- 
vic malignant neoplasms [8]. In fact, with the 
increasing use of this therapeutic modality the 
incidence of injury to the bowel has been on 
the increase. Today medical management in- 
cludes the intrarectal administration of steroid 
hormones for their soothing and possible specific 
anti-inflammatory effect on the mucosa. Of 


the available hormones, hydrocortisone acetate 
cr hemisuccinate in the form of a suppository 
or solution are used as these compounds and, 
inlike free-alcohol hydrocortisone, are not 
ysorbed from the rectum or colon, hence do 
ot produce undesirable systemic side effects. 

s a matter of practical therapeutics, medica- 
on intended for the local mucosal or intra- 
:minal effect to be administered by the patient 

best given via the suppository. 

Sudden perforation of the ileum, sigmoid or 
ectum may take place months or years after 
ermination of irradiation. A sudden onset of 
ymptoms suggestive of peritonitis in a recipi- 
ent of x-ray therapy to the pelvis should lead 
o an exploratory celiotomy [8]. Rectovaginal 
vesicovaginal fistulas sometimes require 
colostomy. Management is best accomplished 
by a combined program of the surgeon, gyne- 
cologist and radiotherapist [9]. 

Based on proctosigmoidoscopic observations, 
the intestinal changes following irradiation 
have been divided into four stages or grades 
[ro]. The therapeutic implications of each 
grade has been discussed. 

Barium Granuloma. Sasson [11] presented 
histologic evidence that barium sulfate intro- 

duced by enema for diagnostic purposes enters 
some of the lumens of the intestinal glands 
setting up pathologic changes. The destructive 
changes of the epithelium of the intestinal 
glands may be demonstrated in biopsy speci- 
mens secured immediately after barium enema 
examinations. These are claimed to be the 
portal of entry and mechanism of formation of 
barium granulomas. 


PNEUMATOSIS COLI 


Many papers dealing with this subject con- 
tinue to appear in the literature [12-15]; this 
lesion seems to have become commoner in the 
past decade [16]. No cause of this lesion has 
ever been proved although many theories have 
been advanced from time to time [75]. It is an 
uncommon condition of the human alimentary 
tract and also occurs in children [17]. Infre- 
quently, asymptomatic pneumatosis is found 
m incidental endoscopy. The small bowel and 
the right half of the colon are said to be more 
‘requently involved than the left colon. On rare 
occasions the gas cysts involve the rectum as far 
is the anal margin [14]. 

Usually this syndrome is associated with 
lesions of the alimentary tract, such as gastric 
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ulcer [18], regional enteritis [19] or sprue (mal- 
absorption syndrome) [20]. As noted elsewhere 
in the text, gas cysts of the colon may stimulate 
multiple polyposis. This condition or syndrome 
is self limited and requires no specific treatment 
in the absence of complications [27]. 


PSEUDOLEUKEMIA AND LEUKEMIA 


Pseudoleukemia of the gastrointestinal tract 
is characterized by the pronounced hyperplasia 
of the lymphoid tissues; it is thought never to 
develop into leukemia. It should be thought of 
in the differential diagnosis of multiple polypo- 
sis [22]. Polyps composed of leukemic, myelog- 
enous or lymphatic cells do occur but very 
rarely. 


PEMPHIGUS VULGARIS 


The occurrence of rectal mucosal pemphigus 
lesions analogous to those of the skin and the 
oral mucosa have been described [23]. 


EOSINOPHILIC GRANULOMA 


Eosinophilic granuloma of the alimentary 
canal is believed to be a clinical entity, charac- 
terized by the development of granuloma with 
eosinophilic infiltration [24]. The lesion appears 
either as a solitary tumor or as a diffuse infiltra- 
tion. The cause is still undetermined and is of 
rare occurrence. To date only seven cases of 
the small intestine and five in the colon have 
been reported. The prognosis of the recorded 
cases has been good. Polypectomy suffices for 
the pedunculate tumor while resection is neces- 
sary for the sessile or diffuse forms. 


NONMALIGNANT STRICTURES 


Out of forty-five nonmalignant anorectal 
strictures seen in African and Indian patients 
in Natal only one had been caused by venereal 
lymphogranuloma and none by either syphilis 
or gonorrhea. The most common cause was 
amebiasis (twenty-four cases) while eleven were 
postobstetric and postoperative (the latter are 
usually designated as anal stenosis) [25]. 


OBSTETRIC ASPECTS 


Extreme conservatism seems unwarranted 
in the treatment of severe complicated hemor- 
rhoidal disease during pregnancy [26]. How- 
ever, I prefer to neglect or inject rather than to 
resect hemorrhoids during the reproductive 
period. Also, I eschew hemorrhoidectomy be- 
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tween pregnancies solely for the purpose of 
avoiding trouble during future pregnancies. 

Volvulus of the colon with obstruction de- 
mands prompt treatment, laparotomy, espe- 
cially for volvulus of the cecum and ascending 
colon [27]. In volvulus of the sigmoid detorsion 
may be accomplished by intubation past the 
area of torsion via an endoscope [28] (Feldman; 
Lyons). 


PEDIATRIC ASPECTS 


Nujfiez has described the conservative and 
surgical treatment of the common noncon- 
genital benign anorectal diseases in juvenile 
patients [29]. (See section on embryology.) 
The causes of bleeding via the anus in infants 
are particularly well discussed by Longino and 
Holder [30]. 

Encopresis or psychogenic fecal soiling, 
although first described by Fowler as far back 
as 1882, still appears to be poorly under- 
stood. A study [31] of twelve such cases revealed 
that in only two encopresis was the sole com- 
plaint. In the remaining ten enuresis was also 
present in six; resistant attitudes (such as 
anger, chip-on-the-shoulder, does not mind, 
difficult to handle, stubborn) in five, immature 
speech in four, hyperactivity in three, temper 
tantrums in two and withdrawn in two. Other 
symptoms were school phobia, feeding prob- 
lems, transvestism and fire setting. In most 
cases a simple cause and effect relationship 
could not be demonstrated to explain the 
development of the symptoms. 

At the present time the colon is considered 
the best structure for operative esophageal 
replacement because it resists peptic ulceration, 
it functions well during swallowing and its 
blood supply remains intact after transporta- 
tion [32]. This operation was performed success- 
fully for esophageal atresia; stricture resulting 
from ingested lye; persistent esophagitis and 
bleeding varices. 

The general problem of malignancy in juve- 
nile patients has been well presented [33]. (See 
section on cancer, Part 1.) Age apparently is 
no barrier to the occurrence of colorectal cancer 
in the young [34]. The symptoms are not spe- 
cific. The prognosis is poor largely because of 
failure to diagnose and treat cancer of the colon 
and rectum early and because the condition 
tends to be highly malignant and metastasizes 
quickly. In general malignancy in the young 
is more virulent than in adults [35]. Early and 


adequate surgical intervention offers the only 
hope for salvage of young patients [34]. A case 
of polypoid, mucin-secreting adenocarcinom: 
of the transverse and descending colon in a 
nine month old girl has been described [36] 
This is probably the youngest recorded adeno 
carcinoma of the large intestine. The occurrenc: 
of colloid or gelatinous cancer in twenty o 
forty-six children seems to show that the in 
cidence of this type of carcinoma of the color 
is much higher in children than in adults (46 pe: 
cent compared with 5 per cent or less) [35]. The 
treatment is the same as in adults. 


HIRSCHSPRUNG’S DISEASE 


Important papers dealing with this problem 
continue to come from the pen of Swenson 
[37,38] as well as others [39,40]. This disease is 
not uncommon in the newborn [37] in whom 
the aganglionic lesion seldom extends higher 
than the sigmoid colon. Differentiation of this 
disease from mechanical obstruction of the 
small (or large) bowel is best established by 
means of rectal biopsy which reveals an absence 
of ganglion cells in the specimen [38]. Treatment 
consists of colostomy as soon as the diagnosis of 
Hirschsprung’s disease is made. Resection of 
the aganglionic segment is delayed until the 
child attains a weight of 9.1 to 13.6 kg. (twenty 
to thirty pounds). 

Instances of aganglionosis of the entire 
large intestine have been reported [41]. Total 
colectomy with a pull-through ileoproctos- 
tomy is the preferred treatment under ideal 
circumstances. 

Hirschsprung’s disease may be imitated in 
children with (1) psychogenic constipation, (2) 
mental retardation, (3) corrected imperforate 
anus or (4) cretinism. Treatment of these four 
groups is outlined [42]. The pitfalls of con- 
stipation and megacolon have been presented 
[43]. Here, too, considerable reliance is placed 
on rectal biopsies. Hirschsprung’s diseas« 
should not be confused with Chagas’ diseas« 
(acquired megacolon) which is encountered 
quite frequently in Brazil and other South: 
American countries. 


INTUSSUSCEPTION 


In selected cases reduction of ileocolic intus 
susception may be accomplished by air, salin« 
enema or barium enema under fluoroscopic con 
trol. The last method has been championec 
by Ravitch [44]. Fiorito and Cuestas [45] ir 
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953 began to use insufflation of the colon with 
ir under manometric and fluoroscopic control 
nd termed this procedure “‘controlled insuffla- 
ion.” They claim the following advantages: 
1) simplicity, without the troubles and inter- 
uptions during the fluoroscopic examination 
ommonly seen in the barium-enema technic; 
2) fast diffusion of the air so that it advances 
romptly to the intussusception; (3) clear-cut 
isualization of the intussusception in all cases 
s It is seen surrounded by gas; (4) can be used 
n the diagnosis of advanced cases with the 
iighest pressure being 60 mm. Hg; (5) no 
nterference with the normal physiology of the 
rowel; (6) in all cases air passes the ileocecal 
valve rendering it early for diagnosis; (7) the 
complete filling of the small bowel with air 
confirms the full reduction of the intussuscep- 
ion, and (8) the results are much better than 
those obtained with the barium-enema technic. 
Full reduction was achieved in 94 per cent of 
eighty-six patients with intussusception ranging 
in age between three to eighteen months. An 
unusually complete recent review of this sub- 
ject is that by Hays et al. [46]. 

The controversy between the proponents of 
surgical intervention and those who employ re- 
duction by the foregoing means still goes on. 
It has been said that nonoperative reduction 
requires not only prompt and accurate diagno- 
sis but a skilled surgeon. Unfortunately, the 
pediatrician, who is usually the first to see the 
patient, and the surgeon alike are frequently 
deceived by the superficial simplicity of the 
nonoperative procedure. The reviewer has seen 
undesirable procrastination of definitive surgi- 
cal intervention on the part of experienced sur- 
geons. The inexpert is frequently unwary of the 
inherent risks of reduction of intussusception 
by means of either hydrostatic or insufflation 
reduction. 

Attention has again been directed to the oc- 
currence of sigmoidorectal intussusception [47]. 
This condition is an infrequent cause of proctal- 
gia fugax. The surgical treatment of acute 
intussusception of the sigmoid into the rectum 
has been outlined. 

An unusual case of intussusception of the 
colon in a man sixty-one years old in associa- 
tion with cancer has been described [48].Rarely, 
spontaneous cure of chronic intussusception 
results from gangrene of the involved segment 
of the bowel. Another rare type is retrograde 
intussusception of the sigmoid colon into the 


midtransverse colon [49]. Only two such cases 
have been encountered at the Mayo Clinic 
among approximately 200 intussusceptions of 
all types. 


PRURITUS 


To properly treat pruritus ani the structure 
and function of the apocrine (as well as the 
eccrine) sweat glands should be well under- 
stood [50]. (This also applies to suppurative 
hydradenitis.) 

Griseofulvin (Grifulvin® or Fulvicin®) is a 
thermostable white crystalline colorless and 
odorless antibiotic with a low solubility in 
water [57]. It was first isolated in 1939 from 
Penicillium griseofulvin, and was first intro- 
duced in the United States in December 1958 
by Harvey Blank [52] of Miami. This is an 
effective oral antifungal agent. Its antifungal 
properties were first noted when this antibiotic 
was shown to protect crops of lettuce and 
tomatoes from invading fungi. 

Griseofulvin is usually administered by 


mouth in doses of 250 mg. four times daily for 
a period of two to four weeks or longer. It has 
been quite effective in the treatment in a variety 
of previously refractory infections with fungi, 


particularly Trichophyton rubrum. It is ineffec- 
tive against infections caused by Candida albi- 
cans [53]. It has a very low toxicity. Only one 
reported case of severe reaction, namely, gen- 
eralized angioneurotic edema with persistent 
urticaria, an exact counterpart of the sensitivity 
type observed following the intramuscular 
administration of penicillin, has been reported 
[54]. A rare side effect is lapse of attention and 
of memory. Griseofulvin continues to be a drug 
of low toxicity when used in the present dosages. 

My experience with this antibiotic is limited 
to the successful treatment of thirty-five pa- 
tients with severe anal pruritus and dermatitis 
that responded very poorly and only temporar- 
ily, to various therapeutic agents including the 
corticosteroid hormones and/or corticotropin. 
Griseofulvin was continued for over four weeks 
in all cases and for over three months in a few. 
This study is still in progress [546] and will be 
the subject of another paper. 

Trimeprazine (Temaril®), a phenothiazine 
compound, as a sole treatment was totally inef- 
fective in severe or moderately severe anal 
pruritus in twelve personal patients when this 
drug was given in a dosage of 10 to 15 mg. 
three to four times daily. This appears to be in 
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conflict with the observations reported by 
Trimpi [55]. The therapeutic effectiveness of 
Temaril was perceptibly increased when larger 
doses (up to 25 mg. four times daily) were em- 
ployed. However, this enhanced dosage was, as 
a matter of practical therapeutics, inadvisable 
because of the extreme drowsiness that was pro- 
duced. Most of these twelve patients could not 
even tolerate the initial dosage of 10 mg. four 
times daily. Very little was accomplished when 
a double dose was given at bedtime only as 
these patients could not begin their day’s work 
because of prolonged drowsiness. This side 
effect is of particular significance to those pa- 
tients who drive an automobile. It has not yet 
been determined whether Temaril is more effec- 
tive than other antihistamines, or a sedative 
dose of barbiturates or even a placebo. Also, 
Temaril, a phenothiazine antihistaminic drug, 
is closely related to such drugs as Thorazine,® 
Phenergan® and the like. It is conjectured that 
Temaril when taken in large doses for a pro- 
longed period of time may produce some of the 
serious toxic side effects such as jaundice, hypo- 
tension and blood dyscrasias as the pheno- 
thiazine drugs are known to have produced. 
Agranulocytosis caused by Temaril has oc- 
curred on a daily dosage of 20 mg. taken for 
less than two months [56]. For these reasons 
caution is advised in prescribing Temaril. 

More recently, preferring therapeutic agents 
that are less toxic than Temaril, the reviewer 
has been studying the effectiveness of Tacaryl 
(Methdilazine hydrochloride), an interesting 
antihistamine, in an oral dosage varying from 
4 to 8 mg. taken two to four times daily in ten 
patients with anal and in four patients with 
anogenital pruritus. In 50 per cent of each group 
of patients this drug was used solely while in 
the remaining patients it was combined with 
topical medication. Thus far mild to moderate 
drowsiness was observed in two patients who 
were on the larger dosage which, incidentally, 
was also therapeutically more effective than 
the small (4 mg.) dosage. In patients with gen- 
eralized pruritus but without dermatoses and 
in one patient with senile pruritus, Tacaryl was 
particularly effective. 

At the time of the present writing, it is quite 
obvious that Tacaryl given in a dosage of 4 mg. 
three times daily is of distinct therapeutic value 
when combined with topical steroid therapy. 
Side effects, other than mild drowsiness already 
alluded to, have not been observed to date. Our 
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studies are being extended with particular 
reference to therapeutic effectiveness and the 
occurrence of side effects. 

Of adjunctive therapeutic value is a proprie- 
tary preparation known as Alpha-Keri which 
is an antipruritic oil for the sit bath. Thus far 
it has been successfully used in over thirty 
patients in a dosage two times greater than that 
recommended by the manufacturer. It has also 
found immediate patient acceptance. No in- 
tolerance has been noted to date. 


HEMORRHOIDS 


Archambault [57] reported the successful em- 
ployment of phenylbutazone (Butazolidin®), a 
pyrazolidine derivative, as a palliative form of 
short term treatment of the acute phase of 
hemorrhoidal thrombosis, and as a valuable 
prophylactic agent following proctologic opera- 
tive procedures. Their first series of thirty-five 
patients received an oral dose of 400 mg. daily 
for three days. The dosage was then increased 
to 600 mg. daily for three days with a main- 
tenance daily dosage of 300 mg. for the ensuing 
six days. Their second group of patients so 
treated number 415. 

After hemorrhoidectomy the drug is given in 
a daily dosage of 600 mg. for three days (a total 
of 1,800 mg.). The authors believe that fresh 
thrombophlebitis was avoided, edema of the 
tissues and secondary infiltration was reduced 
and that better healing of the wounds occurred. 
Hemorrhage was not attributed to the drug in 
their series of 360 operative cases. However, 
two instances of edema and of allergy have 
occurred. There is no convincing proof that 
these drugs prevent or are effective in instances 
of acute thrombophlebitis. As a matter of 
therapeutic prudence neither Butazolidin or its 
parahydroxy analogue, Tandearil,® should be 
given to patients who can be treated with 
safer drugs. 

Several technics have been described. My 
own experience does not support the value of 
these following operative procedures. Bart- 
lett’s [58] procedure is as follows: A gauze tape 
is introduced through the speculum to induce 
venous congestion, and Allis forceps are applied 
successively to the perianal skin of each exter- 
nal or combined hemorrhoid as the tape is 
slowly withdrawn. Final identification of the 
hemorrhoids is made by inserting a retractor, 
such as the Sims, and moving it progressively 
around all quadrants. Distal traction is applied, 


in turn, on each Allis forceps, and the upper 
ole of each mass is grasped with Péan forceps 
yr ~countertraction. A black silk marking 
uture is inserted and tied next to each Allis 
orceps to identify the chosen point for the 
xternal angle of the incision. 

Fatigue of the sphincters is then induced by 
einsertion of the bivalve speculum and separa- 
ion of the blades to a width of 2.5 to 3 cm. The 
nuscle is thus moderately distended for about 
en minutes, after which the sphincters will not 
‘ften grasp two apposed fingers. A folded 4 inch 

gauze square is now rolled, tied and introduced 
nto the lower rectum with the long ends of the 
tie hanging out in order to recover the pack. 

The most dependent hemorrhoid is usually 
\ttacked first. Distal traction by the forceps 

on the upper pole places the column of Mor- 
gagni on tension. A suture-ligature, with long 
ends, is passed about the artery and vein in the 
pedicle of the hemorrhoids, and two successive 
bites are taken with No. 3-0 plain catgut ona 
fine intestinal needle. 

The varices are removed through a rather 
narrow elliptic incision. The area of skin re- 
moved is smaller than the area of the under- 
lying veins. The depth of the incision in the 
distal portion is extended to the roof of the 
perianal space. The lateral skin and mucosal 
flaps are dissected from the underlying veins. 
The incision is completed by division of the 
mucosa and veins above the forceps. The re- 
maining submucous tissue is picked up and 
encircled by the long ends of the suture-ligature. 

Any remaining components of a circumferen- 
tial nature are now dissected from under the 
flaps. The margins of the wound should not 
quite fall into apposition. Marking sutures and 
the rectal pack are removed. The wound is 
dusted with sulfanilamide crystals. No wick 
or drain is used. The intragluteal cleft is tightly 
packed, and a light compression pad is applied 
until the first postoperative day. 

Inducing fatigue of the sphincter muscle in 
order to make it incapable of going into spasm 
postoperatively may however invite inconti- 
nence. The reviewer has seen two such examples, 
both of which required surgical correction. The 
elimination of postoperative packings has been 
standard procedure with many progressive, 
intestinal surgeons; this also applies to suturing 
of the skin edges. 

In contrast to the foregoing operative proce- 
dure, is the closed hemorrhoidectomy advo- 
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cated by Ferguson and Heaton [59] in which 
the skin edges are completely sutured. 

Marks [60] described the virtues of removing 
prolapsing piles by means of a retrograde opera- 
tive approach. 

Bornemeier [61] has redescribed the amputa- 
tive type of hemorrhoidectomy and included 
favorable long postoperative observation. 

The reviewer [62] discussed in detail the over- 
all management of the patient with hemor- 
rhoids stressing the recent advances and re- 
treats in hemorrhoidal disease. A simple and 
nontraumatizing type of hemorrhoidectomy 
was described. The controversy of wound 
healing, dilatation and means of inducing 
postoperative bowel evacuation are covered 
extensively. 

Hemorrhoidectomy shares the limelight with 
tonsillectomy and circumcision in being a sim- 
ple operative procedure that is snafued very 
often. It should be understood that whenever 
several technics accomplish the same result, the 
simplest procedures should be utilized. The 
indication for hemorrhoidectomy has been 
subject to criticism from time to time [63,64]. 

A simple technic of repair of anal deformity 
produced by previous amputative hemor- 
rhoidectomy was described by Ferguson [65]. 
This operation was successful in eliminating 
anal defects in four patients. 

Blaisdell [66] has described an ingenious in- 
strument for the ligation of uncomplicated 
internal piles via an endoscope as an office 
procedure. Here again, the reviewer prefers a 
simpler therapeutic attack, namely, injectional 
sclerotherapy. This form of treatment is almost 
ideal for the treatment of uncomplicated internal 
hemorrhoids. It should be pointed out that in 
some thirty-five patients with bleeding internal 
piles, the mere insertion of the anoscope pro- 
duced a cessation of bleeding for a variable 
period of time in thirty-two patients. At present 
I am at a loss to explain the modus operandi. 


PROLAPSE 


As far back as 1910, Moschcowitz showed 
that procidentia is an anterior sliding hernia 
of the pouch of Douglas through a weakened 
pelvic fascia; the peritoneum never protrudes 
posteriorly. The prolapsing mass consists of a 
double intestinal tube, one situated within the 
other with pelvic peritoneum between the 
tubes, which may contain loops of small 
intestine. 
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Todd [67] recently discussed the etiologic 
factors of prolapse. Prolapse occurs not only in 
the human being but also in the pig, horse and 
puppy. Experimentally, transection of the 
cauda equina may produce most of the in- 
gredients that cause prolapse as can tumors of 
this neural structure and certain other neuro- 
logic lesions. Prolapse occurs quite often in 
mentally deficient patients and in spinsters. 
In prolapse there occurs diminished rectal 
sensation or faulty sensory appreciation or 
interpretation of the normal stimulus resulting 
in an absence of coordination of a full rectum 
stimulus and straining and constant loss of call 
to stool. Straining, with an empty rectum, is 
believed to be a most important etiologic factor, 
particularly in simple prolapse in children. 
Parenthetically, it is known that a number of 
children with “‘cured”’ prolapse develop proci- 
dentia during their adult life. 

Occurring only once or recurrently, prolapse 
is a common complication in cystic fibrosis of 
the pancreas in infants and children having 
occurred in 22.6 per cent of 386 patients [68]. In 
any child with rectal prolapse of unknown 
cause, the diagnosis of cystic fibrosis of the pan- 
creas should be considered and laboratory tests 
instituted to confirm or rule out this disease. A 
high protein, restricted fat diet with pancreatic 
replacement therapy and antibiotics to control 
the pulmonary infection will usually cor- 
rect many of the factors responsible for the 
prolapse. 

Congenital factors also play an important 
causative factor. In juvenile patients prolapse 
is the direct result of the peculiar juvenile 
anatomy when the pelvis with the sacrum is in 
a vertical plane and the attachments of the 
rectum to the surrounding structures are still 
weak. In prolapse there exists a deep recto- 
vaginal or rectovesical pouch and a mesorectum 
which is absent in normal persons. 

In procidentia extreme atony of the anal 
sphincter and levator ani muscles usually exists 
probably as a result of prolonged stretching by 
the prolapsing mass which eventuates in pro- 
nounced relaxation and patulosity of the anal 
orifice in the presence of a normal anal reflex. 
Frequently, the atony of these muscles is so 
marked that complete decompensation de- 
velops which may be irreversible in many 
instances. 

Massive rectal prolapse (procidentia) must 
be differentiated from simple prolapse (mucosal 
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protrusion only) and sigmoidorectal intus- 


susception. 


Treatment of simple prolapse is indeed rela- 
tively simple; it usually responds well to a 
modification of the open type hemorrhoidec- 
tomy [62]. On occasion, where the mucosal! 
redundancy is huge, I have utilized the David 
modification of the Rehn-Delorme operation 
[69], a procedure that has been successfull; 
utilized by others for the treatment of proci- 
dentia [70]. 

In general, massive rectal prolapse (proci- 
dentia) has been recalcitrant to many forms o! 
surgical treatment [69,71]. The large number 
(some sixty) of innovations and technics ol 
repair that have been proposed and abandoned 
indicates profound therapeutic dissatisfaction 
by many surgeons with many forms of surgical 
intervention, and at once indicates that no one 
operation no matter how radical [72,73] or 
simple [74] is curative of this lesion in all cases. 
The types of operations for the treatment of 
procidentia are said to be almost as numerous 
as the number of surgeons performing them 
[77]. 

My own choice of operations is as follows: 
(1) simple mobilization of the rectosigmoid and 
rectum, as in the Miles procedure for cancer, 
but with the scrupulous preservation of the 
blood supply; (2) the amputative type of opera- 
tion, which in reality is the perineal phase of the 
Dunphy abdominoperineal operation [75], as a 
sole procedure (this operation has recently been 
modified by Altemeier), or (3) the Thiersch 
operation (New York J. Med., 44: 791, 
1954). 

Practically all procedures with the exception 
of the Thiersch operation fall short of promot- 
ing a return of the lost tone of the decompen- 
sated sphincteric musculature with the resulting 
elimination of the pronounced anal patulosity. 
With Todd [67] I believe that a sound and 
cogent sphincteroplasty is provided by the 
Thiersch operation [75,76]. Although the 
Thiersch procedure does not cure, it neverthe- 
less controls practically all the known and 
unknown etiologic factors. This simple opera- 
tion is very effective even if it appears too 
elementary for certain sophisticated surgeons. 

Economopoulos [76] advised the employment 
of this resurrected procedure for the treatment 
of prolapse in juveniles and had credited me as 
being the first to introduce the Thiersch opera- 
tion (described in 1871) into the United States. 


My contemplated plan has been to employ the 
Dunphy-Altemeier operation whenever the 
Thiersch operation fails. To date, in an experi- 
ence with over twenty-five cases, this need has 
not yet arisen. 

Although a prolapse may still be considered 
in unsolved problem, there is certainly no 
reason for therapeutic pessimism. 


ABSCESS AND FISTULA 


Eisenhammer [77] has described and well 
illustrated his new concept of “‘fistulous ab- 
cess” (a term employed by him because the 
two conditions are dissociable) in contradistinc- 
tion to the presently prevalent ideas about 
anorectal abscess. The primary role played in 
the formation of these abscesses is attributed 
to the anal intermuscular space where the deep 
anal glands terminate. Logically, this inter- 
muscular space is the key to the surgical treat- 
ment of this complex subject. 

The reviewer [78] has recognized four some- 
what unsubstantial stages of anorectal abscess: 
(1) the early or suspect stage; (2) the stage in 
which the abscess is declared; (3) the stage in 
which the abscess is evident, and (4) the stage 
during which the abscess ruptures spontane- 
ously. Drainage by wide unroofing is advocated 
early even on suspicion. On rare occasions a 
trial of antibiotic therapy is given for twelve to 
twenty-four hours when only cellulitis is sus- 
pected as cellulitis in the spreading stage fre- 
quently responds to antibiotics. Under certain 
conditions fistulectomy may be performed at 
the time of drainage and unroofing of an ab- 
scess [78]. McElwain [79] practices fistulotomy 
at the time of drainage of the abscess. 

The technic of fistulectomy has been pro- 
fusely illustrated [78]. The management of 
complicated fistulas have been discussed by 
others [80,81]. They hold that anal fistulas 
should be excised aggressively and completely 
as surgical timidity invariably results in com- 
plete disposition of the lesion. In common with 
many other surgeons I regard fistulotomy as 
an inferior operation. Cancer may supervene 
on untreated anal fistulas [78,82,83] as well as 
on fistulotomy wounds [78,82]. 

The finding in excised anorectal tissue of non- 
caseating giant cell systems similar to those 
found in regional enteritis should arouse a sus- 
picion of the existence of this intestinal disease. 
Tuberculosis must also be considered [84]. 
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INCONTINENCE 


Usually incontinence follows either obstetric 
or proctologic procedures; it occurs most fre- 
quently after the performance of fistulectomy. 
Recently, a number of plastic operative proce- 
dures have been described. The reviewer et al. 
(Am. J. Surg., 76: 89, 1948) had stressed the 
value of approximating the severed ends of the 
sphincter muscle for the restoration of con- 
tinence. We were the first to utilize the Bunnell 
type of tendon suture in the repair of the sev- 
ered but well dissected ends of the anal sphinc- 
ter muscle plus the elimination of any possible 
dead space. The Bunnell-like stitch which is 
used in the successful repair of the severed 
tendons was chosen because it appears least 
likely to strangulate the tissues involved in the 
sutures. Additionally, tension on the sphincter 
muscle stitch was taken off by the suture 
maneuver that aimed to obliterate the dead 
space (see original illustration). Subsequently, 
Birnbaum [85] also applied the principle of 
“suturing at a distance”’ with steel alloy wire, 
which Bunnell evolved in the successful repair 
of tendons. Leider has utilized a somewhat simi- 
lar technic which however includes mobilization 
of the severed ends of the sphincter muscle, 
suture of the bare muscle ends but plus a pre- 
liminary temporary colostomy. 

Most recently, Block [86] utilized a repair 
that includes features of the foregoing minus 
colostomy which, in my experience, has been 
unnecessary to date. 

It may be noted here that the Thiersch opera- 
tion (see under prolapse) is also useful for 
selected cases of incontinence. 

Pickrell et al. [87] have utilized successfully 
the gracilis muscle transplant technic to pro- 
vide a functioning sphincter in over fifty chil- 
dren with neurologic disorders such as trau- 
matic destruction of the cauda equina, spina 
bifida, meningocele and so forth which have 
hitherto been considered hopeless, making the 
patient an outcast from school or society. The 
optimal age for this procedure in children is 
five to six years. 

The technic is as follows: The gracilis muscle 
is first freed through three skin incisions on the 
medial side of the thigh in its upper and lower 
thirds and over the medial condyle of the tibia. 
Thus the muscle is freed from where its vascular 
and nerve supply enters, near its origin, to its 
insertion, and its tendon is then cut below. The 
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muscle, which remains attached at its upper 
end, is led along a subcutaneous tunnel to the 
anus, the lower incisions being closed. Around 
the anus another subcutaneous tunnel has been 
prepared through two small incisions above 
and below the orifice near the raphe. The mus- 
cle is led through this tunnel to make a com- 
plete circle around the anus, the raphe being 
used as a pulley when possible. In this way the 
muscle forms a new sphincter. The tendon of 
the gracilis is anchored to the medial end of the 
inguinal ligament or to the periosteum of the 
ischium and levator ani muscle, and all the 
incisions are closed. 

When the patient complains of abdominal 
distention, he or she is put on a commode with 
thighs abducted and trunk flexed and is taught 
to evacuate his or her bowels by pressing and 
kneading the lower abdomen. 

Jackman [88] has described in considerable 
detail nonsurgical treatment for fecal incon- 
tinence. (See physiology.) 


FISSURE (ULCER) 


Eisenhammer [89], on the basis of his studies 
of the anatomy and function of the internal 
sphincter, has championed the operation of 
‘‘internal anal sphincterotomy”’ for the treat- 
ment of anal fissures. This operation has 
found considerable acceptance by proctologic 
surgeons. 


SUPPURATIVE HIDRADENITIS 


Suppurative hidradenitis of the perianal area 
remains a discouraging lesion because complete 
excision of the entire lesion is impractical [go]. 
Nonsurgical therapy has also been quite in- 
effective and will probably remain so until 
more is learned of the cause and pathogenesis 
of this lesion. Differentiation of this lesion from 
anal fistula is not always difficult. 

To treat this disorder intelligently, the 
structure and function of the apocrine glands 
should be understood [so]. 


FECAL IMPACTION * 


Dresen and Kratzer [gr] defined fecal im- 
paction as the presence in the rectum or colon 
of firm stercus which can be dislodged only 
by the finger, enemas or operation. Functional 
fecal impaction may be produced by func- 
tional or organic disorders, and may mimic 
other diseases. When a fecal impaction is 


dislodged cephalad to the rectosigmoid, it may 


‘be palpable as a hard mass through the ab- 


dominal wall. For impactions higher in the 
colon colonic irrigation constitutes a pertinent 
form of treatment. Rectal impactions are dis- 
lodged by digital manipulations and plain water 
enemas with the patient in the knee chest posi- 
tion. It should, however, be noted that the use 
of normal physiologic solution or dioctyl 
sodium sulfosuccinate (Colace®) 1 to 5 per cent 
solution is preferable to plain water. The use of 
enzymes such as papain which is nonirritating 
is also preferable to plain water. In the presence 
of organic strictures of the anorectal area, anes- 
thesia may be required for the proper examina- 
tion and treatment. In some of these cases it is 
possible to insert a rectal tube via the sig- 
moidoscope past the obstruction for decom- 
pression of the intestine of flatus without resort- 
ing to emergency colostomy. 


STERCORACEOUS ULCERS 


These lesions of the mucosa of the colon and 
rectum are caused by pressure of inspissated 
or impacted feces. This lesion is invariably a 
complication of constipation and malnutrition 
and is found most often in elderly or bed-ridden 
persons. Once penetration of the intestinal wall 
occurs, peritonitis may ensue. In a series of ten 
reported cases of stercoraceous ulcer none was 
associated with obstructive lesions [92]. Per- 
foration with secondary peritonitis was lethal 
in four patients; in two instances there was 
associated rectal hemorrhage and in four this 
lesion was an incidental finding at necropsy. 
The histologic morbid anatomy of the ulcer is 
sufficiently characteristic to establish the cor- 
rect diagnosis even in the absence of a fecal 
mass at necropsy. 


FOREIGN BODY 


An unusual foreign body, a jagged-edged, 
drinking glass lying open end downward, in the 
rectum of a psychiatric patient was reported 
[93]. Failure to remove this glass via the anal 
orifice led to laparotomy and the avoidance of 
trauma to the anorectum. 

In general, foreign bodies in the colon and 
rectum make up a bizarre group of cases which 
are often misdiagnosed or found because of 
secondary effects such as perforation or ob- 
struction of the bowel. This subject has been 
very lucidly discussed by Bowers [94]. 
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ENEMA 


Water Intoxication. It has been appreciated 
or some time that plain tap water or soap 
‘nemas may produce dangerous side effects. 
hese fluids are hypotonic to the blood plasma, 
ind their rapid absorption from the large intes- 
ine into the circulating blood may eventuate in 
.cute and dangerous lowering of the total elec- 
trolyte concentration (osmolarity) of the blood. 
\ barium enema may produce the same de- 
rangement. Factors responsible for the in- 
‘reased uptake of water in the colon include in- 
creased absorptive surface area due to chronic 
constipation and dilatation, and changes in 
peristaltic activity that result in contact of the 
hypotonic solution with the colonic wall for a 
longer period of time [95]. Isotonic saline solu- 
tion enemas are also not without risk as they 
may cause overhydration which in turn may 
lead to general or pulmonary edema. Without 
question, opinions as to the best enema solution 
will continue to be divided [96]. 

The foregoing, of course, does not apply to 
the judicious use of an occasional tap water 
enema by a normal person [95]. However, it is 
hard to understand Alvarez [97] who writes in a 
newspaper column that dozens of persons write 
to him because they have met “one of those 
many doctors who, for some none-too-clear 
reason, is horrified when he hears that his pa- 
tients takes one or more enemas every day 
...” He goes on to say that he has “seen 
hundreds of such persons” and that he is “yet 
to find one in whom the frequent washing out 
of the bowel, even over the course of many 
years, seemed to have done any harm either 
to the large bowel, or to the person” [97]. My 
own experience decidedly does not tally with 
that of Alvarez and I would rather find myself 
among those who proscribe rather than pre- 
scribe this pernicious practice. 

Perforation. Of four cases of rectal perfora- 
tion due to enema tip injury, two were intra- 
peritoneal and two extraperitoneal; death 
ensued in one patient sustaining each type of 
injury [98]. Three anatomic features are impor- 
tant in the causation of rectal trauma. First, 
the slant in the rectal longitudinal axis causes 
any subject entering the anal canal to strike 
the anterior rectal wall. Second, the rectum is 
insensitive to pain proximal to the dentate line. 
Third, the inner aspect of the thighs, the but- 
tocks and the ischial tuberosities and other local 
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tissues form a sort of tunnel with the anus at 
the apex, so that blunt objects or even com- 
pressed air are directed to the anus. The outer 
two coats of the intestinal wall rupture first, 
longitudinally, after which the mucous mem- 
brane herniates through the opening and rup- 
tures. The average pressure necessary for rup- 
ture is 18 to 21 cm. of mercury. When the bowel 
is diseased, rupture may occur at 8 to 10 cm. 
Hg, the pressure reached when a barium con- 
tainer is held 3 feet above the level of the 
patient. 

To avoid rectal perforations, individuals ad- 
ministrating enemas should be instructed care- 
fully and have a good knowledge of the anat- 
omy of the anorectum [98]. 

Enema injuries to the rectum are also re- 
ported on by Szunyogh [99]; Grodsky [100] de- 
scribed perforations of the colon and rectum 
during the administration of a barium enema, 
while Grillo and Nardi [107] reported a perfora- 
tion of the colon during the administration of 
an enema into the colonic stoma. 

Extraperitoneal perforation of the rectum 
following the use of the disposable plastic bag 
unit containing sodium phosphate and biphos- 
phate in hypertonic concentrations has been 
reported [102]. The reviewer [103] has reported 
on injuries to the anorectum following the self- 
insertion of tips of disposable enema containers 
containing concentrated salts and other drugs. 
It has been conjectured that the severity of the 
physical injury produced by the enema tip may 
be compounded by the potential chemical irri- 
tation caused by contact with the concentrated 
salts. 

A new type of disposable miniature enema 
has been described [104]. The formula of the 
liquid used follows the composition of the 
U.S.P. formula for a glycerine suppository. The 
application of the new enema is said to be more 
convenient than that of a suppository, and is 
preferable to the conventional enema. These 
points have yet to be verified [103], as are the 
possibilities of trauma. 

A double-blind evaluation of sorbitol, phos- 
phate and dextrose enemas by sigmoidoscopy 
showed all three agents to be practically equally 
effective in cleansing the terminal portion of the 
colon prior to endoscopy [105]. 


PILONIDAL DISEASE 


Although pilonidal disease is superficially 
located, it has nevertheless produced a deep 
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cleavage of opinion especially regarding the 
origin, pathogenesis and treatment. One of the 
provocative papers is by Hardaway [106] and 
another comes from the pen of Raffman [107]. 
Most of the newer work leads to the belief that 
this lesion is not a cyst but only a sinus; that 
it is not congenital in origin; that it occurs in 
adults and not in children; that it occurs when- 
ever hair punctures the skin and epithelium 
and grows inward along the tract occupied by 
the hair, and that the hair, not the buried 
epithelium, is the primary pathogenic agent. 
Considerable polemics concern the orientation 
of hairs in the sinus. Hairs, that in the past 
were believed to protrude from a pilonidal sinus, 
are now believed to be sticking “‘in” and not 
“out.” Hair as well as other foreign material 
may be actually sucked into a sinus. Pilonidal 
sinus is now believed to be produced by the 
intrusion of external hairs into the skin of the 
intergluteal cleft, just as these lesions are found 
in finger web spaces of barbers. In barbers or 
hairdressers, pilonidal disease of the interdigital 
areas is considered an occupational disorder. 
Pilonidal disease also occurs in still other parts 
of the body, namely, the abdominal wall in- 
cluding the umbilicus [708], the perianal region, 
the suprapubic space, in the hair-bearing area 
of the face and neck, and the axillae [zo09]. 

Sacrococcygeal pilonidal disease apparently 
occurs more commonly in military than in 
civilian practice [106]. It has been a major 
surgical war problem. Its seriousness was 
reflected in the numerous publications that 
emanated from the military hospitals, espe- 
cially during World War u. 

Regardless of the origin or modus operandi, 
sacrococcygeal pilonidal disease usually re- 
mains quiescent until irritated by trauma which 
may lead to infection with added granuloma or 
abscess. It is infection that makes the patient 
seek therapy. 

The treatment consists of destroying the 
epithelium-lined channels and exposing the 
sinuses by means of electrothermia [110]; mar- 
supialization as an out-patient procedure [111] 
or as a hospital procedure [112]; open method 
of excision and packing; primary split-skin 
grafting [113], and various technics of excision 
and primary closure of wound [114-116]. 

In the reviewer’s experience skin grafting 
following excision of the pilonidal lesion with 
intermediate or thick split-thickness skin 
grafts has merit, but it should be remembered 
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that the grafted skin in the sacrococcygeal area 
may be subject to excoriation or fissuring. The 
grafted skin constitutes a relatively thin cover- 
ing over the sacrum and coccyx with little or 
no intermediate protective subcutaneous fat 
tissue. As in the case of the thin and wide scar 
following the open operation, grafted skin is 
similarly vulnerable to trauma. This difficulty 
could perhaps be circumvented by the employ- 
ment of tubed, full-thickness grafts. 

The reviewer still favors either the Holman 
(or a modified) reconstructive musculofascial 
flap primary closure procedure for large unin- 
fected primary or recurrent pilonidal sinuses 
or the open block dissection for infected lesions. 
In either of these operations the entire lesion is 
removed in toto. Among other important con- 
siderations, total oblation of the lesion prevents 
the occurrence, albeit rare, of a neoplasm [1777, 
118]. The rare occurrence of cancer in a pilo- 
nidal sinus makes the microscopic examination 
of the excised lesion mandatory. 


COCCYGODYNIA 


Coccygodynia is most frequently produced 
by injury or osteoarthritis, other conditions, 
such as tumors, infection and so forth are un- 
common causes [119]. Howorth, an orthopedist, 
has comprehensively described the traumatic 
mechanism of this lesion. Over twenty years 
ago Thiele, an anorectal surgeon, had, in addi- 
tion to trauma, also attempted to link coccy- 
godynia etiologically to chronic infection in the 
adjacent area organs, such as the urinary 
and/or anorectal structures. However, as a 
result of our studies of the occupational aspects 
of proctologic disorders [120], we have come to 
consider coccygodynia in the light presented 
by Howorth. We have observed tonic spasm 
of the pelvic floor or paracoccygeal muscles 
almost only after recent injury to the sacro- 
coccygeal area. I cannot recall a single instance 
of infection in the anorectocolonic tissues that 
caused coccygodynia; the two conditions may, 
however, coexist without causal relationship. 
Consequently, I seldom, if ever, eliminate so- 
called local foci of infection, e.g., anal crypts, 
even if these can be eradicated without detri- 
ment to the host. Also, I do not seem to obtain 
the heralded therapeutic benefit from massage 
alone of the levator, coccygeus and piriformis 
muscles even if they appear spastic and mod- 
erately tender. In the nonacute cases massage 
probably fails to relieve pain because this 
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maneuver has little, if any, effect on the ac- 
ompanying bursitis. In sum, coccygodynia by 


eny stretch of imagination is hardly a proc- 


logic problem. It belongs to the realm of 
rthopedics and should be accorded modern 
erapy in line with established orthopedic 
hinking. 
A NEW ANALGESIC DRUG 

Based purely on subjective observations and 
reliminary impressions, Alvodine® (pimino- 
line ethanesulfonate), is an effective analgesic 
1arcotic agent for the control of pain after 
»roctologic operations. For the control of pain, 
parenteral dosage (usually administered sub- 
utaneously) of 20 mg. appears to be superior 
o an equivalent amount of Demerol® (meperi- 
line), to which it is similar or closely related, 
ind on the par with morphine. In a recent 


experience with thirty postoperative patients 


vho were given Alvodine, all were free of nausea 


or vomiting or other side effects that are noted 


following the administration of morphine. 


These impressions were also those of the 


nursing personnel involved in the care of these 
patients. 

The foregoing holds true for the orally ad- 
ministered Alvodine in a dosage varying be- 
tween 25 to 50 mg. in hospitalized patients. 
However, some of the nonhospitalized patients, 
who are active at work, have complained of 
drowsiness or dizziness even while taking 
25 mg., while others even on the 50 mg. dosage 
tolerated this drug extremely well. Diarrhea or 
constipation (like nausea and vomiting) have 
not been observed to date. 


AUDIOANALGESIA 


The effects of audioanalgesia as an aid in 
proctologic examination and treatment, such 
as the coagulation of polyps, are being evalu- 
ated. To date, audioanalgesia has been ob- 
served to be of distinct benefit to many patients, 
particularly to those who like music. It has 
been rejected by few patients; a number of 
patients are unconvinced about its value but 
would rather have it than not have it. 

Many of the patients, usually those with an 
irritable bowel syndrome or colitis, who feared 
endoscopy tolerated endoscopic examination 
far better when audioanalgesia was employed. 
A few patients, who feared endoscopy either 
because of hearsay or previous experience, also 
tolerated endoscopic examination better when 
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this method was used. A number of patients 
were calmer on the examining table during the 
coagulation of polyps when audioanalgesia was 
employed than they were when undergoing the 
same or similar treatments without the use of 
audioanalgesia. 

To date, neither valid conclusions or even 
hard-fast impressions can be drawn from these 
observations as it is difficult to assess the role 
of emotions and the power of suggestion that 
enter into this clinical experiment. Although 
audioanalgesia is still in its infancy or in the 
experimental stage it nevertheless appears to 
warrant serious consideration at this time. 

A new disposable enema unit has been de- 
veloped recently. Each 180 cc. of the enema of 
solution (Lavema®) contains the following: 
dihydroxydiphenylisatin, 20 mg.; propylene 
glycol, 9.0 cc.; and Superinone,® 135 mg. The 
efficacy of this enema is in the process of 
evaluation. 


NEW BOOKS 


Single Authors. Surgery of the Colon by 
E. S. R. Hughes is a record of the author’s per- 
sonal experience with the medical and surgical 
aspects of diseases of the colon [121]. This is a 
superb book and reflects the author’s profound 
understanding of the colonic disorders. An- 
other excellent book is Lesions of the Lower 
Bowel by R. J. Jackman [122]. In this book 
the author dwells upon diagnostic procedures 
and the recognition of lesions by means of 
unusually fine color plates as well as good 
black and white illustrations. This work, though 
not a textbook in the strict sense of the word, 
has definite teaching value. Unlike these two 
progressive books, the Synopsis of Treatment 
of Anorectal Disease by S. T. Ross [123] (a 
successor to Hirschman’s Synopsis of Ano- 
Rectal Disease) presents proctologic practice of 
yesteryear, including the perpetuation of 
several old anatomic misconceptions (long ago 
corrected by Goligher and others) and among 
other deficiencies, the use of brand names of 
drugs almost to the exclusion of generic names 
(a procedure frowned upon in the medical 
circles). 

The second edition of Buie’s Practical Proc- 
tology [124] is hardly an improvement over the 
first edition, which was published in 1937. 
Though generally well written, this volume is 
verbose and contains redundant discussions of 
such vanishing or “dying” diseases as tubercu- 


losis (twenty-five pages) or venereal lympho- 
granuloma (twenty-eight pages). There is little 
up-to-dateness of the material and an extreme 
paucity of recent references. 

Multiple Authors. With the greatly ac- 
celerated tempo of basic research and the 
development of new therapeutic agents and 
technics, an increasing number of books are 
nowadays the product of joint authorship. 
The Biopsy Manual by Hardy, Griffin and 
Rodriguez [125] deals with indications, tech- 
nics, precautions, errors and complications of 
biopsies of nearly all organs in the body. This is 
an unusually useful and practical book. An- 
other multiauthor book is Diseases of the Colon 
and Anorectum which was organized and edited 
by the reviewer in collaboration with eighty-one 
authorities, most of whom are teachers or 
active workers [726]. Among the collaborators, 
the following specialties are represented : derma- 
tology, anesthesiology, urology, radiology, gas- 
troenterology, pathology, gynecology and proc- 
tology. Generous attention has been paid not 
only to the needs of the surgeon but also to 
those of the gastroenterologist, the internist, 
the pediatrician and the general practitioner. 
In short, ‘‘although the book is slanted toward 
surgery there are throughout the book detailed 
discussions of the medical aspects of diseases.” 
To avoid the “strict [American] proctologic 
surgical philosophy” (whatever this means), 
only few American proctologists were invited 
deliberately; the majority of invitations were 
extended to some of the best general surgeons 
and internists from both sides of the Atlantic 
who demonstrated profound interest in intes- 
tinal disorders. This policy resulted in “an 
up-to-dateness of the material as well as a 
critical analysis of medical and_ surgical 
concepts.” 

The complications during pregnancy which 
result from colorectal lesions are presented in 
a chapter written by the reviewer in a new 
compilation of special articles, Medical, Surgical 
and Gynecological Complications of Pregnancy, 
which was organized and edited by Guttmacher 
and Rovinsky [127]. 
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Spontaneous Perforation and Rupture of the 


Esophagus with a Report of Five Cases 


Lew A. HocHBErRG, M.D. AND NicHoLas PaRLAMIs, M.D., Brooklyn, New York 


From the Department of Thoracic Surgery, Coney Island 
Hospital, Brooklyn, New York. 


gcse (1724) [1] was the first to report 
the clinical course of a patient with a 
spontaneous rupture of the esophagus, proved 
at autopsy. He wrote the following: 


That famous and noble man, Baron John Van 
Wassenaer, of the dynasty of Rosenburg, Grand 
Admiral of the Country, and Prefect of the Rhenish 
Roads, [is the subject of this report] ... The 
entire nature of the disease was so extraordinary, 
the attacks so violent, and the suffering so abom- 
inable that you would scarcely find, among all the 
medical writers, any similar case. 

Before midnight on October 29th [in the year 
1723] the noble and wise Baron James came to my 
house asking in very woeful and disturbed spirits 
if I would go to his brother John. He was hysterical. 


Boerhaave described the appearance of the 
patient John, sitting up in bed, unable to 
recline or straighten out or bend backwards 
because of severe pain. 


Having feasted richly with friends he partook 
sparingly the rest of the day and went horseback 
riding that afternoon. He ate sparingly after it and 
when asked why he did that he replied that ‘some- 
thing irritated the opening of his stomach and he 
wanted to get rid of it.’ Since he would often com- 
plain of pain in that general area of the upper 
abdomen and since it was often relieved by vomit- 
ing little attention was placed upon the first 
vomiting episode. However, during one vomiting 
episode he suddenly gave forth a horrifying cry 
at which all the servants ran to him and they 
heard him complain that something near the upper 
part of the stomach was ruptured, torn or dis- 
located. Thereafter he continued to experience 
severe pain and not long thereafter he died. Before 
death Boerhaave examined the Baron and could 
elicit pain only in the region of the hypochondrium. 
There was no resistance, no mass nor firmness 
palpable. However, during examination the patient 
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experienced an acute episode of pain and his general 
condition worsened rapidly thereafter. 

At autopsy there was noted emphysema of the 
chest wall and abdomen. After opening the peri- 
toneum and thorax there was noted a transverse 
rupture of the lower end of the esophagus, about 
two inches above the diaphragm. At that site 
there was an area of discoloration in the esophageal 
wall, about three inches in diameter, in the middle 
of which there was a fissure half an inch in Iength. 
There was no evidence of an ulcer in the esophagus 
at the site of the rupture. 


The first clinically correct diagnosis of spon- 
taneously ruptured esophagus was reported by 
Meyer in 1859 [2]. Collis, Humphreys and 
Bond (1944) [3] reported the first transthoracic 
attempt of surgical repair of a spontaneously 
ruptured esophagus. The patient died twenty- 
one hours after the operation and thirty hours 
after the onset of the perforation. Autopsy 
revealed a satisfactory closure of the rent in 
the esophagus. In 1946 Foggitt [4] reported a 
case in which a preoperative diagnosis of spon- 
taneous perforation of the esophagus was 
made correctly. He entered the abdomen, 
pulled the esophagus down and closed the rent 
in the esophagus. A rubber tube was inserted 
into the mediastinum anterior to the esophagus 
for drainage. A gastrostomy also was _ per- 
formed. The patient died two days after sur- 
gical intervention. 

In reviewing the history of the subject it 
should also be pointed out that Benson and 
Penberthy (1938) [5] reported the case of a 
two year old child whose esophagus was rup- 
tured as a result of an ulcer of the lower end 
of this organ. After the rupture developed, a 
simple thoracotomy was performed to drain 
the chest and a Levin tube was passed to feed 
the child. Three weeks after entering the hos- 
pital the child was discharged with the rent in 


the esophagus completely healed. In 1943, 
)verholt operated on a patient who had a rent 
n the esophagus [6]; however, the tear could 
10t be closed satisfactorily. Overholt had to 
ye content with draining the mediastinal 
ibscess and the bilateral empyema via the left 
ide of the chest. Feeding was accomplished 
through the indwelling Levin tube. The patient 
vas discharged from the hospital as being well 
ym the forty-sixth hospital day. The first 
successful transthoracic repair of the spon- 
taneously ruptured esophagus was performed 
by Barrett on March 7, 1946 and reported by 
him the following year [7]. 

In 1900 McWeeney reviewed seventeen cases 
reported in the literature up to that time [8]. 
In 1947 Barrett [9] stated that in his review, 
published the previous year, there were about 
fifty undoubted cases of spontaneously rup- 
tured esophagus reported in the medical litera- 
ture up to that time. In this series no patient 
survived the catastrophe. Kinsella, Morse and 
Hertzog (1948), in reviewing the literature on 
the subject, pointed out that up to that time 
the correct clinical diagnosis was made in only 
fourteen instances before the patients died of 
their condition [ro]. In this group, operative 
repair was undertaken in five cases, four trans- 
thoracically and one transabdominally, with 
three deaths or 40 per cent survival. They 
add, “Early diagnosis, proper surgical repair 
and proper postoperative treatment may be 
expected to save a considerable number of 
these patients from an otherwise certain fatal 
termination. 

In 1951 Priviteri and Gay [11] found eighty- 
seven cases reported in the world literature up 
to the time of review, to which they added five 
new cases making the number of reported cases 
total ninety-two. The following year Anderson 
reviewed the cases reported since Priviteri and 
Gay made their report and found twelve addi- 
tional cases, to which he added four more cases 
making a total of 108 cases reported up to 
1942 [12]. In Anderson’s (1957) review of cases 
there were nineteen patients subjected to 
thoracotomy and closure of the rent in the 
esophagus; fourteen (73 per cent) survived the 
ordeal [13]. 

Several writers have expressed the opinion 
that spontaneous rupture of the esophagus is 
more common than is suspected or reported. 
We do not share this opinion. We believe that 
it is a rare condition and that to date (May 1, 
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1960) there have been less than 250 authentic 
cases reported in the medical literature. At 
Coney Island Hospital spontaneous rupture 
of the esophagus, i.e., rupture without an 
apparent clinical cause, was discovered at 
necropsy only twice in 6,000 autopsies. How- 
ever, we do believe that the condition may 
become more prevalent in the future as man 
indulges in the causes which predispose him 
to it such as excessive physical exertion and 
exposure to sudden increase of intraesophageal 
pressure as in blast conditions, consumption of 
alcohol, gluttonous food habits and the agents 
provocateur which lead to esophagitis either 
directly or indirectly. 

The condition occurs five or more times as 
frequently in men as in women. In the review 
by Walker, published in 1914, there were 
twenty men and two women who were afflicted 
by spontaneous rupture of the esophagus, and 
in the review contributed in 1956 by Derbes 
and Mitchell there were 157 cases collected 
from various sources of which 128 were men 
and twenty-nine were women [14]. In this 
review they also pointed out that there were 
four patients in the first year of life and thirteen 
in the eighth decade of life. Since the pub- 
lication of this review, Wiseman, Celano and 
Hester (1959) reported the occurrence of 
spontaneous rupture of the esophagus in a 
newborn infant who was born normally and 
did not require resuscitation at birth [15]. We 
also report the occurrence of the condition in 
a newborn infant (Case 1). The mean age of 
occurrence of this condition appears to be the 
decade between forty-six and fifty-five years. 


CASE REPORTS 


Case 1. A 6 pound 15 ounce infant was de- 
livered spontaneously at 3:33 A.M. on February 28, 
1947. The infant breathed of its own accord after 
delivery and did not require resuscitation or 
aspiration of the tracheal secretions. The duration 
of the labor was nineteen and a half hours. The 
mother’s past history was completely negative. 
The fetus was observed by one of the authors 
(L. A. H.) at another hospital. 

Examination of the baby immediately after 
delivery revealed an essentially normal infant, 
except for tonguetie. The infant received the 
formula normally during the day of birth. The 
following day it was noted that the infant did not 
look well and appeared to be breathing faster and 
harder than normal. As the day passed the breath- 
ing became more labored. The infant was placed 
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Fic. 1. Tension hydropneumothorax on the right side 
with displacement of the mediastinum to the left. 


in an oxygen tent, but despite this the breathing 
did not improve. Examination at that time 
suggested, “atelectasis of the lower lobe of the 
right lung or beginning pneumonia.” The baby 
was treated accordingly but failed to show any 
improvement. 

On the morning of March 2, 1947, the infant 
was much worse; dehydration was marked and 
the chest signs were unchanged. A roentgenogram 
of the chest was taken. (Fig. 1.) It was thought 
the infant had tension hydropneumothorax. On 
the same day, at 8:30 p.M., the chest was aspirated 
and some air was removed. An underwater closed 
drainage was established but this did not seem to 
help although respiration was less Jabored. At 
11:00 P.M. the infant died. 

Autopsy disclosed the following: (1) esophagitis, 
(2) perforation of the esophagus into the right 
pleural cavity, (3) fibrinopurulent pleuritis on 
the right side, (4) hydropneumothorax on the right 
side and (5) pericarditis. The findings at autopsy 
involving the esophagus were as follows: the 
esophagus was not unusual in its proximal half; 
in the lower half it was dilated; the mucosa was 
dark purple-red and partly covered by a pale pink 
membrane; and about 9.5 cm. above the cardia 
there was an opening on the right side measuring 
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Fic. 2. Perforation of the esophagus demonstrated by 
the leakage of Lipiodol through the esophagus at D7. 


2 mm. in diameter which extended to the right 
pleural cavity. 


Case 11. A twenty-nine year old woman had 
had a right extrapleural pneumonectomy in March 
1955 for pulmonary tuberculosis and thoracic 
empyema. The postoperative course was without 
complications, and before the patient was dis- 
charged from the hospital a limited thoracoplasty 
was performed on that side. 

She was relatively well until August 22, 1959 
when, while sitting on a bench, she dropped to the 
ground in a squatting position. That night chills 
developed, but the following day she continued 
her usual chores although she did not feel well. 
Her general condition did not seem to get any 
worse nor did it improve during the next ten days. 
However, two weeks later, she had a temperature 
of 103°F., chills, pain in the lower right side of 
the chest and scapular area and nausea but not 
vomiting. As the patient was away from home 
when she experienced these symptoms, she decided 
to return the same day and thus drove 300 miles. 
She was seen by the senior author the next day 
(September 9, 1959), the day after she returned 
home. It was believed she had thoracic empyema. 
Since the patient refused to be hospitalized, an in- 
cision was made in the lower part of the healed scar 
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Fic. 3. A, left sided hydropneumothorax, with collapse of the greater part of the left lung. B, twelve hours later, 


progression of the hydropneumothorax is visualized. 


on the right side of the chest at home and a tube 
was inserted in the pleural cavity for drainage. 


A copious amount of brownish foul-smelling 
purulent material, containing undigested vegetable 
matter, was drained. At this time the diagnosis was 
obviously rupture of the esophagus. The patient 
refused to permit the passage of a Levin tube and 
therefore was maintained on a limited oral intake 
of thickened soft foods with oral and intramus- 
cular administration of antibiotics and daily irri- 
gation of the pleural cavity with Furadantin.® 

Her general condition improved in the subse- 
quent three months. However, there were still 
signs of leakage through the esophagus. On Decem- 
ber 22, 1959 after swallowing Lipiodol,® a roent- 
genogram of the chest was obtained and a leak 
was demonstrated in the middle third portion of 
the esophagus. (Fig. 2.) The therapy instituted 
previously was continued for another three months. 
From time to time the patient tested herself to 
see whether the fistula was still open or not by 
drinking some beet juice. At present (May 1, 
1960), although the patient still has signs of an 
empyema on the right side, the esophagus has 
remained closed for two months and a more liberal 
diet is consumed. 


Case 1. A forty-six year old man was ad- 


mitted to Coney Island Hospital on February 18, 
1960. He was acutely ill, complaining of acute 
epigastric distress and pains in the right upper 
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quadrant radiating to the back on that side and to 
the left side of the chest and shoulder. The patient 
vomited once before entering the hospital. As the 
patient was mentally retarded, an adequate past 
history could not be obtained from him. However, 
his sister stated that he had never complained of 
abdominal discomfort or heartburn nor resorted 
to antacids and, as far as she knew, he had never 
had hematemesis or melena. He was a gluttonous 
eater and frequently regurgitated his food. 
Examination disclosed a dull lethargic person 
with acute abdominal distress. During respiration, 
his chest moved equally on both sides. Percussion 
of the chest revealed dullness at the left base 
posteriorly with diminished breath sounds in that 
area. The heart was normal in position and rhythm. 
The abdomen was distended. There was generalized 
abdominal tenderness but no palpable mass nor 
rigidity was noted. The bowel sounds were audible 
and normal. The diagnosis made on admission was 
perforated peptic ulcer; however, in view of the 
clinical findings for the left side of the chest, an 
x-ray film of the chest was taken. This revealed 
a pneumothorax with collapse of almost the entire 
left Jung. (Fig. 3A.) The diagnosis was changed, 
therefore, to spontaneous pneumothorax, and con- 
servative symptomatic treatment was instituted. 
Despite treatment, the patient experienced in- 
creasing dyspnea. The left side of the chest began 
to lag behind the right during respiration. Twelve 
hours after the first x-ray film was taken another 
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Fic. 4. The lower part of the esophagus is opened to 
show perforation in the organ. 


roentgenogram was obtained. (Fig. 3B.) This 
showed further collapse of the lung and an increase 
in the amount of fluid in the left hemithorax. 

A thoracotomy was performed and closed drain- 
age of the pleural contents instituted. About a liter 
of dark brownish gray foul-smelling fluid was 
drained immediately followed by marked improve- 
ment of the patient’s breathing. The next morning 
his condition deteriorated. In view of the large 
amount of fluid drained and its characteristics, the 
diagnosis of perforation of the stomach or the 
esophagus was entertained. Methylene blue was 
given to the patient orally and was recovered 
immediately thereafter via drainage through the 
thoracotomy tube. That afternoon irreversible 
shock developed and the patient died soon 
afterward. 

The pertinent findings at autopsy were as 
follows: (1) 1,000 cc. of greenish blue fluid and 
some gastric contents were present in the left 
pleural cavity. (2) The left lung was collapsed. 
(3) In the mediastinum, behind the lower third 
portion of the esophagus, there was a collection of 
pus. (4) Directly above the cardioesophageal junc- 
tion there was a linear perforation of an ulcer 
about 2.5 cm. long (Fig. 4); this perforation ex- 
tended to the left pleural cavity. Microscopic 
examination of tissue from the ulcer in the esopha- 
gus revealed a necrotic base with remnants of 
gastric glands. 


Case Iv. A sixty-four year old white man, well 
nourished and well developed, was admitted to 
Coney Island Hospital on October 16, 1958, in a 
semi-stuporous state. Six hours prior to admission 
the patient experienced a sudden severe pain in 
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the upper portion of the abdomen while trying to 


-move his bowels. The pain at onset was chiefly 


in the epigastrium but later radiated to the right 
and left lumbar regions. He gave no history of 
vomiting.. The pain increased in severity as time 
passed and became colicky in nature. The patient’s 
past history did not reveal any symptoms indica- 
tive of gastrointestinal or genitourinary disturb- 
ances. He did not consume alcohol nor’ did he 
smoke. He had had epilepsy for approximately 
twenty years with a seizure about once a month. 
This was controlled successfully by Dilantin.® 

On entering the hospital his blood pressure, 
pulse and respirations were essentially normal. 
The chest expanded equally and well on both 
sides. Bilateral moist rales were heard at the base 
of both lungs posteriorly. The heart was essentially 
normal in location and rhythm. The abdomen was 
distended and was noticeably tender in all areas, 
especially in the epigastrium, when pressure was 
applied. Both right and left lumbar regions were 
sensitive to deep pressure and Murphy’s sign was 
positive on both sides. The remainder of results 
of physical examination were essentially negative. 

Roentgenographic examination of the abdomen 
with the patient in flat and upright positions re- 
vealed a distended bowel only. An intravenous 
pyelogram performed at the same time was essen- 
tially negative. The blood count and differential 
count, the blood urea nitrogen and blood sugar 
were within normal limits. A Levin tube was 
passed into the stomach and normal gastric con- 
tents were aspirated. 

In view of the alarming abdominal symp- 
toms, the diagnosis of perforation of an abdominal 
viscus was made and an emergency exploratory 
laparotomy was performed. No intra-abdominal 
lesion could be found to account for the patient’s 
condition. 

Postoperatively, his temperature rose to 104°F. 
He became disoriented and his urine became 
strongly positive for porphyrins. The possibility 
of porphyria or abdominal epilepsy was then con- 
sidered; porphyria was considered the most likely 
diagnosis. The patient died shortly thereafter. 
Physical examinations executed throughout the 
patient’s illness indicated the chest was clear of 
fluids, and at no time was the thorax considered 
to be the site of the patient’s illness. 

Autopsy disclosed about 500 cc. of brownish 
fluid in each pleural cavity. The visceral pleura 
along the posteromedial aspects of both lungs was 
dull, finely granular and reddish brown in color 
with numerous petechial hemorrhages. The under- 
lying lung tissue was firm and consolidated. There 
was a large perforation in the lower third portion 
of the esophagus which measured 4 cm. in diam- 
eter. The edges of the perforation were not indu- 
rated. Microscopic examination of tissue from the 
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ilcerated area disclosed necrosis of the mucosa 
yeneath which there was diffuse inflammatory in- 
[tration involving all the layers of the esophagus. 


Case v. A seventy-one year old obese woman 
vas admitted to Coney Island Hospital on January 
,, 1958. She was in a coma, the onset of which was 
udden, and showed signs of right hemiplegia and 
vilateral Babinski’s reflexes. During admission to 
he hospital, the patient vomited coffee-ground- 
olored material on one occasion. She had no past 
listory of gastrointestinal disturbances. 

Except for obesity and hemiplegia the results of 
physical examination were essentially negative. 
The white blood cell count was 24,000 per cu. mm. 
with 80 per cent segmented polymorphonuclear 
cells. The blood urea nitrogen was 36 mg. per cent 
ind the fasting blood sugar was 146 mg. per cent. 
The urine showed 2 plus albumin. A roentgenogram 
of the chest taken three days after admission, was 
“normal.” 

During the following two weeks, the patient’s 
improvement was remarkable with complete return 
of active function of the affected extremities. 
Mentally, she began to function normally and was 
able to understand and to speak coherently. 
However, on two occasions her stools were positive 
for occult blood. In spite of the absence of previous 
gastrointestinal symptoms, the vomiting of coffee- 
ground material, the presence of blood in the stool 
and the relatively low hemoglobin, it was evident 
that further investigation of the gastrointestinal 
tract was necessary. 

A gastrointestinal series was attempted jon 
January 22, 1958, but the patient vomited the 
barium meal which was mixed with blood and the 
procedure was postponed. The following day the 
patient felt weak. Two days later, her condition 
grew worse suddenly and she began to cough and 
vomit small amounts of bright red blood. At this 
time the left side of the chest was clear but the 
right lung was moist throughout. The quality of 
heart sounds became poor. A grade 3 soft systolic 
murmur was heard at the apex. The abdomen be- 
came distended and was noticeably tender in the 
right upper quadrant. No masses could be located 
on palpation. The patient was afebrile and cyanotic 
at this time. The blood pressure and peripheral 
pulse could not be obtained. The respiratory rate 
was 48 per minute. The diagnosis of a massive 
upper gastrointestinal bleeding was made. After 
administration of vasoconstrictors and blood, her 
blood pressure rose to 140/60 mm. Hg for a short 
time. In spite of repeated blood transfusions her 
hemoglobin never rose above 7.5 gm. per cent. 
Her general condition deteriorated rapidly there- 
after and she died the following morning. 

At autopsy, 200 cc. of brownish fluid was found 
in the right pleural cavity. The underlying right 
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Fic. 5. The lower part of the esophagus in situ to expose 
the site of the perforation. 


lung was crepitant although the pleural covering 
was covered by a purulent exudate. The trachea 
and bronchi were filled with gastric contents. There 
was a large ulcer at the cardioesophageal end of 
the esophagus (Fig. 5) which perforated the mem- 
brane of the right pleural cavity. The borders of 
the ulcer were elevated and contained granulation 
tissue. 

On microscopic examination, the pleura appeared 
markedly thickened and infiltrated by lympho- 
cytes. The esophagus contained a lining of normal 
squamous epithelium throughout, except at the 
ulcerated area where it was denuded. The deeper 
muscular tissues were replaced by fibrous tissue, 
lymphocytes and plasma cells. The inflammatory 
process extended through a portion of the stomach 
wall near the ulcer in the esophagus. 


COMMENTS 


Mackenzie, in 1844, defined spontaneous 
perforation of the esophagus as ‘“‘a sudden burst- 
ing of the gullet during prolonged and violent 
vomiting, giving rise to acute pain in the course 
of the tube with extreme dyspnea, sometimes 
even to orthopnea, subcutaneous emphysema 
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and to collapse generally ending in death” [16]. 
While this definition was true at the time 
it was written, it does not hold today. It 
might be better to change this definition to 
read, “ . . . collapse, pneumothorax generally 
on the left side, and if not treated adequately 
and promptly generally ends in death.” 

A knowledge of the patient’s past history is 
often helpful in making the diagnosis. How- 
ever, even more important is consideration of 
spontaneous ruptures of the esophagus as a pos- 
sibility in the differential diagnosis of patients 
who present the following clinical picture. Often 
one elicits the story that the patient had epi- 
sodes of vomiting and/or a history of an “acid 
stomach.” Shortly before the occurrence of 
the rupture of the esophagus the patient may 
give a history of vomiting followed by pain in 
the epigastrium or left hypochondrium. The 
vomiting may then have subsided but the pain 
remains and may become more acute. In addi- 
tion, pain may also occur in the retrosternal 
area, in the lower dorsal region, in the lower 
part of the thorax, in the interscapular area 
and in the region of the left shoulder. In some 
instances, the patient also may give a history 
of swelling of the neck and face, dyspnea and 
even prostration. As time passes the pain 
becomes more intense in the areas just referred 
to and the pain in the chest may become severe 
enough to limit the patient’s respiration. It is 
significant that the vomiting usually precedes 
the pain and often vomiting subsides after 
a while but the pain becomes progressively 
worse. 

Examination of the patient shortly after 
occurrence of the rupture reveals an acutely 
sick person who is possibly in a state of shock. 
Usually, the voice is altered so that it has 
a nasal character. Subcutaneous emphysema 
may be palpable in the suprasternal area, in 
the neck, on the face, in the chest and even 
the upper abdomen. There may be dullness to 
percussion and absent breath sounds at the 
base of one lung, usually on the left side, sug- 
gesting hydropneumothorax. Percussion indi- 
cates the mediastinum is widened and partly 
shifted toward the unaffected side. The upper 
abdomen, especially in the epigastric area, may 
appear distended but no masses or rigidity 
can be detected. Some tenderness may be 
elicited on deep palpation of the upper abdo- 
men especially when the pressure is exerted 
upon the epigastric and left upper quadrant 


areas. Anderson (1952), in a review of eighty- 


-seven cases of ruptured esophagus, found 


hydrothorax present in 85 per cent of the 
patients. Of these patients, 60 per cent had 
hydrothorax in the left side, 33 per cent in the 
right side and 7 per cent in both sides. Emphy- 
sema was present in 62 per cent of the 87 
patients [72]. 

Clinically, the spontaneously ruptured esoph- 
agus may simulate the following: (1) per- 
forated gastric or duodenal ulcer; (2) acute 
cholecystitis; (3) spontaneous pneumothorax 
and/or spontaneous hemothorax; (4) sub- 
phrenic abscess; (5) mesenteric thrombosis; 
(6) acute pancreatitis; (7) coronary occlusion; 
(8) incarcerated or strangulated diaphragmatic 
hernia; (9g) dissecting aortic aneurysm; (10) 
pulmonary embolism; and (11) diverticulum 
of the esophagus. Obviously, spontaneous rup- 
ture of the esophagus should be considered in 
the differential diagnosis when any one of the 
foregoing conditions is being considered. The 
frequency with which spontaneous rupture 
of the esophagus is diagnosed is in direct 
proportion to the index of its suspicion. 

Roentgenographic examination of the chest 
is indispensable in the diagnosis of rupture of 
the esophagus. Examination of the chest imme- 
diately after the rupture may disclose no 
appreciable change from normal. However, 
close examination of the x-ray films may reveal 
air in the mediastinum with slight separation 
of the mediastinal pleural leaves. At a later 
stage, some air may be seen in the subcutaneous 
tissues near the neck and the upper part of the 
chest. There may also be some air present in 
the pleural cavity. Some hours later there may 
be an appreciable collapse of the lung, fluid and 
air in the pleural cavity and some shift of the 
mediastinum to the contralateral side. Lateral 
roentgenograms may also disclose a collection 
of fluid in the posterior mediastinum. If one 
suspects the presence of a rupture of the 
esophagus, roentgenograms taken after a 
swallow of warmed Lipiodol will demonstrate 
its presence at the site of the rupture. 

In a review of the roentgenograms for thirty- 
five patients, Priviteri and Gay (1951) found 
that in three cases the roentgenograms were 
completely negative. The positive findings were 
as follows: a pneumothorax on the left side in 
one case; a hydrothorax on the left side in 
thirteen; a hydropneumothorax on the left 
side in nine; a pneumothorax on the right side 
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n six; and a hydropneumothorax on the right 
de in one. Emphysema (cervical and/or medi- 
stinal) was present in nineteen cases, in two 
thers there was widening of the mediastinum, 
1 four there was a shift of the mediastinum 
nd in nine cases it was possible to locate and 
emonstrate the site of the perforation. 
lackler (1952) reported a case in which 
he roentgenogram of the chest, taken four 
ours after rupture, was completely negative; 
hereas, eight hours after rupture a hydro- 
»neumothorax was present [77]. 

Although one may reasonably conclude that 
he esophagus is ruptured in patients presenting 
the aforementioned clinical course and x-ray 
indings, its presence is corroborated by the 
withdrawal of gastric contents when the 
pleural cavity is aspirated. 

Most commonly the ruptures are linear in 
the wall of the esophagus and single in the 
vertical axis of the esophagus, about 1 to 3 
inches above the cardia. The length of the 
tear has been reported as being from 0.6 to 
8.9 cm. with an average of 2.5 cm. Thus, it 
is conceivable that the rupture may be below 
the level of the diaphragm and, according to 
Eliason and Welty (1946), the rupture may 
even extend into the cardiac portion of the 
stomach [78]. Raestrup (1928) reported a case 
in which there were two tears in the esophagus, 
only the larger of the two perforations extended 
to the pleural cavity [79]. Michael, after review- 
ing (1880) the autopsy report of Boerhaave’s 
patient, concluded that the rupture of the 
esophagus was along the transverse axis of 
that organ about 2 inches above the diaphragm 
[20]. 

Most commonly the rupture is above the 
diaphragm and involves the left posterolateral 
part of the esophagus. The tear is usually 
slitlike with sharp edges and less often has 
irregular margins. Boyd reported a case in 
1882 in which the rupture “was a small circular 
or oval aperture” [21]. Frequently, the medias- 
tinal pleura in juxtaposition to the tear in the 
esophagus is also ruptured. Anderson, in review- 
ing fifty cases of spontaneous rupture [13] of 
the esophagus in 1957, gives the following 
location of the tears: thirty-six were in the 
left posterolateral part; seven were in the 
posterior part; five were in the right postero- 
lateral part; one was in the anterior part; and 
one was at an unknown site. 

In these fifty cases, the esophagus in thirty- 
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nine patients was otherwise normal and in 
eleven it was the seat of ulceration. Terracol 
and Sweet quoted Allen as having reported 
a case in which the rupture occurred at the 
level of bifurcation of the trachea [22]. This 
site of rupture has not been reported by anyone 
else up to the present time; however, our 
Case 11 is similar to Allen’s. 

The esophageal wall at the site of the rup- 
ture frequently is denuded of its mucous mem- 
brane, and the underlying muscularis is infil- 
trated with inflammatory cells. The muscle 
also shows degenerative changes. Frequently, 
the area involved is edematous, depending upon 
the past history and the time that has elapsed 
between onset of illness and time of examina- 
tion of the tissues. The mediastinum and the 
pleural cavity usually contain gastric contents 
and show tissue reactions characteristic of 
irritation caused by gastric juice such as thick- 
ening, possible ulceration and necrosis of the 
tissues, edema and beefy red congestion—which 
also depend on the time that has elapsed be- 
tween rupture and examination of the tissues. 
Abscess and infection of the mediastinum and 
pleura are commonly present. 

The causes of spontaneous rupture of the 
esophagus have been ascribed to the following 
various conditions: (A) Congenital and/or 
anatomic causes which were described by 
Walker in 1914 and Mosher in 1930. The study 
of the esophagus made by Mosher led him to 
the conclusion that the abrupt anterior angu- 
lation of the lower end of the esophagus, due 
to the position of the crus of the left side of 
the diaphragm, predisposed the esophagus to 
perforation at that site. 

Secondly, the esophageal musculature at its 
lower end is relatively weaker than that of the 
stomach in the neighboring area, and is weak- 
ened further by the vessels and nerves entering 
the esophageal wall at that site. All these 
anatomic factors help predispose the lower part 
of the esophagus to “spontaneous” rupture. 

(B) Myomalacia of the esophageal muscu- 
lature, regardless of its causes, was considered 
a cause by Hoffman in 1868 [23] and Mc- 
Weeney in 1900 [8]. (C) Esophagitis, regardless 
of its cause, was implicated by Mallory and 
Weiss in 1929 [24], Ridgway and Duncan in 
1937 [25] and Brackney, Campbell, Thal and 
Wangensteen in 1955 [26]. Mallory and Weiss 
stated, “in addition to these pressure changes 
[caused by vomiting], it may be of etiologic 


significance that during nausea and vomiting, 
with closure of the pylorus, the gastric juice 
accumulates in large quantities in the stomach 
and is carried by the counterperistalsis toward 
the relaxed cardia and esophagus. The mucosa 
over this area may be less resistant to the 
digestive action of the gastric juice and may 
consequently become damaged or corroded, 
especially, if other factors such as alcohol 
and pressure disturbances act synergistically.” 
Brackney, Campbell, Thal and Wangensteen, 
in an experimental study on dogs, observed 
that “esophageal perforations, similar in many 
respects to the so-called spontaneous per- 
forations of the esophagus seen in humans, can 
be caused in dogs by ligation of the outlet of 
the stomach followed by intramuscular admin- 
istration of histamine in beeswax. The inci- 
dence of esophageal perforations is far higher 
following pyloric obstruction in dogs that 
have a double-barreled cervical esophagos- 
tomy prior to pyloric ligation. Presumably 
this is due to the loss of the protective effect 
of the saliva. Excision of the acid-secreting 
segment of the stomach not only prevents 
esophageal perforations following pyloric liga- 
tion, but also completely prevents the develop- 
ment of any esophagitis.” 

(D) Increased intraluminal esopbageal pres- 
sure, regardless of its cause was realized by 
Duval in 1921, Burt in 1937 [27], Mackler in 
1952 [17] and Muendel and Levison in 1953 
[28]. Duval demonstrated that the most certain 
factor in perforation of a viscus by air pressure 
was the rapidity with which it was introduced 
rather than the height of the pressure attained 
by the slow increase in pressure. Thus, the 
sudden development of fairly high intra- 
esophageal pressure may cause rupture of the 
esophagus sooner than slowly developed higher 
pressure. By means of increasing the pressure 
within an isolated esophagus Burt demon- 
strated the following: “‘In this organ there was 
first a separation of the muscular layers with 
a relatively slight herniation of the mucosa 
and a rupture of the mucosa throughout almost 
the entire length, with a simultaneous mesh- 
like rupture of the outer or fibrous coat usually 
in such a way as to release the pressure rather 
slowly. Frequently however, there was a com- 
plete perforation of all of the layers with the 
usual popping sound.” Apparently it would 
appear that any and all of these causes may 
be operative in predisposing to weakening of 
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the lower esophageal wall and its eventual 


* rupture. 


Speed in diagnosis and the early institution 
of surgical measures to combat the damage are 
of the utmost importance in these cases. As 
soon as the diagnosis is established or at the 
time it becomes highly suspected, arrange- 
ments should be made for the immediate repair 
of the perforation and drainage of the medi- 
astinum and pleural cavity. In the meantime, 
a Levin tube should be passed cautiously into 
the stomach and attached to a continuous 
suction apparatus; intravenous fluids and other 
measures should be instituted to combat shock 
and other coexisting malevolent conditions, 
and a closed system of pleural drainage should 
be established at once. 

Ware, Shnider and Davis (1952) were of the 
opinion that “any maneuver which is _ per- 
formed to drain either the mediastinum or 
the pleural cavity will increase or prolong 
the life of the patient. The number of patients 
whose survival period was increased or pro- 
longed may not be statistically significant, but 
such statistics do indicate that duration of life 
is increased by as simple a procedure as thora- 
centesis”’ [29]. 

Kinsella, Morse and Hertzog [10] pointed 
out in 1948 that in fifty-three untreated cases 
of spontaneous rupture of the esophagus col- 
lected from the literature, thirteen patients or 
25 per cent died in less than twelve hours after 
onset of symptoms, twenty-four patients or 
48 per cent died between twelve and twenty- 
four hours after its occurrence, eight patients 
or 16 per cent died between twenty-four and 
forty-eight hours after the rupture and only 
eight patients or 16 per cent of the fifty-three 
cases survived more than forty-eight hours. 
One patient lived nine days and the other 
seventeen days. The statistics presented by 
Derbes and Mitchell [74] in 1956, after review- 
ing seventy-one untreated cases, were better 
than those of Kinsella et al. 

Derbes and Mitchell also reported fifty-five 
patients who were operated on, thirty-five of 
whom had repair of the perforation of the 
esophagus and twenty had simple drainage [30]. 
In the thirty-five in whom the esophagus was 
repaired, twenty-five patients or 48 per cent 
survived while ten patients or 18 per cent died. 
In the series in which the esophagus was not 
repaired ten survived and ten died. Unfor- 
tunately they do not state the number of 
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hours after rupture when the esophagus was 
‘paired, so that one can not conclude what 
role the delay had in causing surgical failure. 
lowever, in a general way we may state that 
he longer one delays the repair, the greater 
re the chances of surgical failure. 
In the repair of the rent in the esophagus, 
is essential that a two layer closure be used 
nd, if possible, the sutured perforation covered 
ith mediastinal pleura. It is equally essential 
hat the mediastinum and pleural cavity be 
leansed of the material accumulated in these 
paces and that adequate drainage of the 
nediastinum and pleural cavity be established 
vefore the chest wall is closed. The postoper- 
ative care must not be minimized: antibiotics, 
ransfusions, oxygen, fluids and electrolytes 
hould be used as indicated. The Levin tube 
inserted in the preoperative period should be 
left in place and continuous suction maintained 
for several days in the postoperative period. 


SUMMARY 


A review of the subject of “spontaneous” 
perforation and rupture of the esophagus is 
presented. Five cases are reported. Early 
diagnosis and adequate early surgical care are 
essential if we are to reduce the probability 
of certain death. 
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Experiences with Management of the 


Ruptured Appendix 
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From the Department of Surgery and the General Surgery 
Service, Tripler U. S. Army Hospital, Honolulu, Hawait. 
INCE the first successful appendectomy in 
S 1884, it has generally been thought that 
appendicitis is a surgical emergency and that 
an appendectomy should be performed as a 
life-saving procedure. It is generally agreed 
that appendectomy is the treatment of choice 
for acute suppurative appendicitis; however, 
the management of the patient with a ruptured 
appendix presents a different problem. A thirty 
month study has recently been completed at 
Tripler U. S. Army Hospital in Hawaii where 
patients with ruptured appendixes were treated 
initially for the peritonitis present and second- 
arily by appendectomy. This paper will report 
the findings in about thirty-three patients with 
late appendicitis in which the patients presented 
with high fever and general systemic signs of per- 
itonitis that were not relieved by the immediate 
administration of fluids and electrolytes, or in 
whom a palpable mass was present at the time 
of admission to the hospital. This paper empha- 
sizes that immediate appendectomy may be 
associated with a higher mortality rate and 
greater complications than are found following 
satisfactory preoperative preparation of the 
patient for elective removal of the appendix. 


PATHOPHYSIOLOGY OF APPENDICITIS 


Well over 95 per cent of cases of acute 
appendicitis represent a closed-loop obstruction 
phenomenon with tension gangrene and later 
perforation. The lumen of the normal appendix 
is approximately 0.2 ml. in volume and the 
organ has been shown to secrete at a rate of 
2 ml. per twenty-four hours with a slight in- 
crease in the inflamed organ. This explains why, 


in the majority of patients with complete 
obstruction of the proximal appendiceal lumen, 
perforation occurs in 36 to 48 hours since the 
appendix will rupture when distended by 
approximately 5 ml. of fluid [2]. With perfora- 
tion the amount of contaminating material 
freed into the surrounding peritoneum is rarely 
more than 5 cc., however, and a continual 
leakage from the appendiceal lumen is rare 
unless perforation has occured proximal to 
the fecalith or unless the fecalith has been 
dislodged. This latter condition has rarely 
occurred in our experience. 

Peritonitis secondary to perforation of the 
appendix usually is well controlled by the 
patient’s own body defense mechanisms. Two 
exceptions to this rule are the very young and 
elderly patients. Here, attempts at localizing 
peritoneal contamination are at times inade- 
quate because of lack of development of the 
greater omentum and the patient’s poor general 
response to fluid and electrolyte losses, septi- 
cemia and bacteremia. Much has been written 
concerning the bacteriology of the peritonitis 
secondary to perforation of the appendix; how- 
ever, the organisms found in this condition are 
of mixed variety, predominantly gram-positive 
cocci and gram-negative rods. Both aerobic 
and anerobic organisms are commonly found. 
It has been shown both experimentally and 
clinically that the most effective antibiotic 
combination for control of this mixed infection 
consists of adequate dosages of penicillin and 
streptomycin. The importance of penicillin in 
controlling the gram-positive cocci appears to 
be most important [8]. The addition of strepto- 
mycin to the therapeutic regimen gives some 
protection from the gram-negative organisms 


* Presently Chief, Surgical Service, U. S. Army Hospital, Fort Monroe, Virginia. 
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present and may in some manner enhance the 
effectiveness of the penicillin in combating 
the gram-positive organism. Others have re- 
ported the satisfactory control of appendiceal 
peritonitis with the broad-spectrum antibiotics 
which are a second choice when used in ade- 
quate dosages. 

With perforation of the appendix and spill- 
age of this suppurative material into the sur- 
rounding peritoneum, there result both a gen- 
eral systemic and a local body response to the 
insult. In a great majority of cases, localization 
of peritonitis is accomplished by the walling 
off processes of the surrounding bowel, ab- 
dominal wall and greater omentum. The 
patient’s systemic response to the peritonitis 
is shown by an elevated pulse rate, temperature 
elevation and increase in respiratory rate and 
malaise. In the great majority of cases, this 
localizing process within the peritoneum is 
quite satisfactory and rarely does evidence of 
generalized peritonitis occur with any degree 
of significance. 


EVALUATION OF THE PATIENT WITH 
RUPTURED APPENDICITIS 


Upon admission to the hospital the patient 
with late appendicitis is carefully examined 
and the usual laboratory procedures carried 
out in an attempt to determine the probable 
stage in which the inflammatory process is 
occurring. Appendectomy remains the treat- 
ment of choice for acute appendicitis and is 
indicated for most cases of appendicitis with 
early perforation. It is essential, however, that 
the entire situation be carefully evaluated and 
that the patient be properly prepared for a 
surgical procedure. The suspicion of perforation 
of the appendix is strongest in those patients 
with a disease state in existence longer than 
forty-eight hours, a temperature over 103°F., 
a pulse rate over 100, clinical evidence of 
generalized peritonitis, a leukocyte count over 
20,000 and a palpable intraabdominal mass. 
With the exception of those patients with a 
palpable mass, our initial-treatment regimen 
has consisted of the administration of intra- 
venous antibiotics in saline solution and the 
administration of analgesics and antipyretics 
in an attempt to prepare the patient for sur- 
gery. In our experience the majority of patients 
can be prepared for immediate appendectomy 
by this method. We have used the criteria of 


drop in pulse rate and temperature and relief 
of general systemic symptoms as an indication 
of adequate preparation for general anesthesia 
and surgery. 

Our specific antibiotic therapy for ruptured 
appendicitis has consisted of aqueous peni- 
cillin, 1,000,000 units in each 1,000 cc. of 
intravenous fluids, accompanied by 44 gm. 
streptomycin. Approximately 2,000 cc. of fluid 
is administered promptly to the patient that 
presents with high fever and an elevated pulse 
rate prior to revaluation for possible surgery. 
Aspirin remains the antipyretic of choice and 
is administered to adults in a dose of 30 gr. 
by rectal tube. A Levin tube is placed into the 
stomach for gastrointestinal decompression if 
clinical evidence of significant adynamic ileus 
is present. The patient’s position in bed seems 
unimportant and no one position is emphasized. 
If an allergy to penicillin exists, Terramycin® 
or Chloromycetin® appears to be the drug of 
choice, given as 500 mg. added to each intra- 
venous bottle. At times body cooling with 
ice packs and alcohol sponging has been used 
in preparing a patient for surgery. 

Patients who present with a palpable abdom- 
inal mass and a clinical history suggestive of 
late appendicitis with perforation are treated 
by the conservative regimen described until 
the mass subsides and is no longer palpable. 
Frequently, the systemic symptoms of peri- 
tonitis and adynamic ileus resolve within 
thirty-six hours and delayed appendectomy 
has been found to be the safest method of 
treatment. If patients do not respond to this 
conservative regimen, appendectomy is again 
delayed until these conservative methods bring 
about resolution of the inflammatory process. 
Antibiotics are given intramuscularly and 
gradual ambulation allowed after the first few 
days of treatment. 

Coldrey has reported his results in 471 pa- 
tients who were treated for acute appendicitis 
by the use of a conservative regimen similar 
to that noted here [4]. He reported one death 
in a seventy-eight year old male secondary to 
bronchopneumonia. He found an over-all 8 per 
cent abscess rate, of which approximately one 
in four necessitated surgical drainage. Bowers 
et al. [3] have previously reported on the con- 
servative management of acute appendicitis 
with satisfactory results as compared with 
immediate surgery performed under suboptimal 
conditions. Norman has also reported on his 
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ff acute appendicitis with satisfactory results 
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CLINICAL EXPERIENCE 


During the thirty month period from Janu- 

ry 1957 to June of 1959, thirty-three patients 
vere seen in the Tripler U. S. Army Hospital 
n whom immediate appendectomy was delayed 
ecause of persistent generalized peritonitis 
yr the presence of a palpable intraabdominal 
nass on admission to the hospital. These pa- 
tients ranged in age from three to eighty years, 
with seven women and twenty-six men in the 
sroup. Eleven of these patients were below the 
age of twelve years. The duration of symptoms 
prior to admission ranged from twelve hours 
to five days, the average being 3.2 days. Several 
of these patients had been examined on ships 
at sea or in outlying medical installations where 
antibiotics had been administered prior to the 
transfer to this hospital for subsequent care. 
The usual immediate therapeutic regimen was 
begun in all instances, the majority receiving 
penicillin and streptomycin as the intravenous 
antibiotic. All thirty-three patients had a 
subsequent elective appendectomy with patho- 
logic confirmation of the diagnosis of acute 
appendicitis. Two specimens failed to reveal 
evidence of perforation of the appendix. Four 
patients had an interval appendectomy per- 
formed two weeks following perforation of the 
appendix, two had surgery three weeks follow- 
ing perforation but in the majority of cases 
the appendectomy was delayed from four to 
five weeks following onset of the illness. No 
cases of secondary rupture of an intraabdomi- 
nal mass occurred in this series. 

During this same thirty month period, forty- 
six patients were admitted to this hospital 
with suspected perforation of the appendix in 
whom the initial treatment was satisfactory 
in preparing them for immediate surgery. Of 
these, thirty-nine proved to have gross per- 
foration of the appendix at the time of appen- 
dectomy and the remainder had severe sup- 
purative and gangrenous appendicitis without 
evidence of perforation. Thus, it appeared that 
for those patients in whom temperature eleva- 
tion and pulse rate could be diminished by 
antibiotic and fluid therapy, early appendec- 
tomy remained the treatment of choice. In 
this series of forty-six patients, seven developed 
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intraabdominal abscesses or severe pelvic cellu- 
litis following appendectomy and were treated 
by antibiotics without the necessity for surgical 
drainage. This treatment regimen consisted 
of administration of penicillin and strepto- 
mycin intravenously with electrolyte replace- 
ment by the intravenous route. Gastrointes- 
tinal decompression was carried out for 
approximately three days following which 
antibiotics were administered intramuscularly 
and the patients started on oral feedings. 
Gradual ambulation was allowed which was 
unrestricted within a seven day period if pulse 
rate and temperature elevation remained at 
a low level. One patient had a possible spon- 
taneous rupture of a postoperative abscess 
nineteen days following surgery with a sudden 
temperature elevation to 103°F. and evidence 
of generalized peritoneal contamination. Anti- 
biotics were reinstituted by the intravenous 
route and the patient subsequently reformed 
a localized intraabdominal mass which resolved 
in a two week period. 

The timing for performing the appendec- 
tomy in patients who presented with perfora- 
tion varied considerably and depended on 
several factors. If the patient’s general response 
to the peritonitis was satisfactory and his tem- 
perature and pulse rate returned to normal 
within several days, he was carefully re-exam- 
ined for the presence of a palpable intraab- 
dominal mass. Antibiotics were continued and 
if a mass was not palpable within a ten day 
period and evidence of peritonitis had sub- 
sided, an elective appendectomy was per- 
formed. In two of these instances no evidence 
of perforation was found; however, pathologic 
confirmation of gangrenous appendicitis was 
noted. If a palpable mass was present and 
continued to improve, namely, by becoming 
smaller with a decrease in tenderness, and the 
patient’s general systemic responses were satis- 
factory, he was continued on antibiotics until 
the mass was no longer palpable at which time 
an appendectomy was performed. The majority 
of patients fell into this category with surgery 
being performed in four to five weeks following 
the onset of the disease. Many of these patients 
were sent on convalescent leave or to a limited- 
duty status and returned to the hospital for 
the elective surgical procedure. In one patient 
the intraabdominal mass remained palpable 
and did not diminish in size at the end of a 
six week period of intensive conservative man- 


agement. Continued leakage from the appen- 
diceal stump was suspected. Surgery was 
performed in the presence of the mass and a 
dislodged fecalith was found in the right lower 
quadrant with evidence of a well localized 
peritoneal reaction. There had been repeated 
continual leakage from the appendiceal stump. 
Free suppurative material was found in only 
one of these thirty-three patients at the time 
of the elective appendectomy. In this instance 
intraabdominal drains were placed through 
separate stab wounds with a satisfactory sub- 
sequent course. In all other patients the 
palpable intraabdominal mass had consisted 
of inflamed greater omentum, adherent loops 
of small bowel and induration of the cecum. 

In the majority of patients antibiotics had 
been discontinued by the time of the elective 
appendectomy and were not reinstituted fol- 
lowing the procedure. Prophylactic drainage 
of the subcutaneous part of the incision was 
not routine but was used in over half the 
patients at the time of elective appendectomy. 
Drainage of the intraabdominal space was used 
in one patient. Postoperative wound infection 
occurred in two patients, a 6 per cent occur- 
rence rate. This complication was easily con- 
trolled by opening the incision and by the use 
of saline irrigations and local wound care only. 
The elective appendectomy was carried out 
through a right lower quadrant McBurney 
incision in thirty-one of the thirty-three 
patients. A right paramedian incision was used 
in the other two. A thirty-seven year old 
woman entered the hospital with a three day 
illness and generalized peritonitis which proved 
to be secondary to perforation of the appendix. 
She was treated conservatively; a small local- 
ized mass developed near the right adnexal 
area which respor:'ed to supportive treatment 
and surgery was carried out two weeks follow- 
ing admission to the hospital. A perforation of 
the appendix was found with an isolated seg- 
ment of severe inflammation of the midportion 
of the ileum which had accounted for an inter- 
mittent small bowel obstruction during the 
initial hospitalization. A small bowel resection 
was carried out with end to end anastomosis 
and a subsequent uneventful recovery and 
discharge from the hospital on the fifth post- 
operative day. No patients in this series devel- 
oped either subphrenic or subhepatic abscesses, 
empyema, thrombophlebitis, pylephlebitis or 
fecal fistulas. 
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COMMENTS 


The series of patients described here repre- 
sents only a small portion of the entire group 
admitted to the Tripler U. S. Army Hospital 
with acute appendicitis. This hospital averages 
450 cases of appendicitis per year with a total 
of 4,876 appendectomies performed since 1948. 
It is interesting to note that there has been 
but one death from appendicitis in this period 
of time. It occurred in a four year old child 
who was operated upon after a four day history 
suggestive of appendicitis with perforation. 
The child had evidence of generalized peri- 
tonitis and a temperature of 103°F. on admis- 
sion to the hospital. She was given intravenous 
fluid without response and it was decided that 
an appendectomy should be performed. Several 
hours following surgery, she developed a tem- 
perature of 106.2°F., a severe tachycardia and 
succumbed to overwhelming septicemia within 
eight hours following the procedure. In our 
view this outcome might have been obviated 
had the patient been either more satisfac- 
torily prepared for surgery or treated by the 
conservative regimen with a later elective 
appendectomy. 

It is interesting also to note that the mor- 
tality figures cited in the surgical literature for 
acute appendicitis still remain prohibitively 
high. Babcock at the Geisinger Memorial Hos- 
pital reports an over-all mortality rate of 2.1 
per cent with 1.9 per cent following early 
appendectomy for acute appendicitis [z]. A 
recent paper from Vanderbilt presents an 
over-all mortality from appendicitis as 3.9, 
or I per cent in the past five year period. In 
our view the mortality from appendicitis 
could be lessened by more satisfactorily pre- 
paring the patients for surgery and by proper 
selection of those in whom delayed appen- 
dectomy seems safer. The stress of general 
anesthesia and a major abdominal surgical 
procedure should not be forced upon the 
patient already seriously ill from peritonitis 
and septicemia. 

Again, it should be emphasized that the 
majority of patients with early perforation of 
the appendix can be satisfactorily prepared 
for immediate appendectomy by the use of 
intravenous fluid replacement, electrolyte re- 
placement, intravenous antibiotic therapy and 
antipyretics. Our contraindications for imme- 
diate appendectomy consist of those patients 
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ose response to the therapeutic measures 
scribed here is unsatisfactory and in whom 
neralized systemic findings of peritonitis 
rsist. Another contraindication to immediate 
pendectomy is the presence of a palpable 
traabdominal mass which responds satis- 
torily to antibiotic and conservative man- 
ement. We have not found that surgical 
ainage of intraabdominal abscesses has been 
cessary in any of the cases cited here. The 
er-all hospital stay is not prohibitive in con- 
leration of the reduction in the postoperative 
mplication rate and a definite reduction in 
the mortality rate compared with those cited 
several larger teaching centers in the United 
tates. The group of patients discussed here 
comprises only a small portion of the cases of 
erforation of the appendix seen in the past 
ten years but does represent our view on the 
management of the patient with a ruptured 
appendix. 


SUMMARY 


Appendectomy is a surgical procedure de- 
signed to prevent peritoneal contamination 
prior to perforation of the obstructed organ. 
\cute appendicitis with perforation is basically 
a problem of peritonitis since continued leakage 
from the appendix is rare because of the 
retained fecalith within the lumen. In the group 
of patients with perforation and peritonitis 
collected series shows a high fatality rate and 
a high postoperative complication rate. In our 
view much of this can be reduced by satisfac- 
torily preparing the patient for surgery by the 
measures as outlined here. In patients with 
evidence of generalized peritonitis that does 
not initially respond to treatment or in whom 
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a palpable abdominal mass is present, ap- 
pendectomy can be delayed until resolution 
of the peritonitis or the abscess has occurred. 
This treatment has been discussed in relation 
to thirty-three patients who failed to respond 
to the initial management and in whom a 
delayed appendectomy was performed. The 
over-all results in the treatment of appendicitis 
at the Tripler U. S. Army Hospital in Hawaii 
have been quite satisfactory, a single death 
being reported in a group of 4,876 patients 
treated in a ten year period. It is the aim of 
this paper to emphasize again the need for 
satisfactory preoperative preparation of the 
seriously ill patient prior to major surgery. 
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oo methods have been employed to 
achieve normal tensions of carbon dioxide 
in the blood of the patient during extra- 
corporeal circulation carried out for open heart 
operations. It has become common practice to 
use gas mixtures of carbon dioxide and oxygen 
in the oxygenator for this purpose, acting on 
the belief that an unregulated respiratory 
alkalosis in the oxygenator efflux is readily 
produced by carbon-dioxide-free gas mixtures 
and is undesirable. 

It was the object of this study to evaluate, 
first, the advisability of using such CO,-O, 
mixtures in the oxygenators as contrasted with 
pure oxygen, and, secondly, the relative impor- 
tance of maintaining a normal pCO, as versus 
a normal pH during cardio-pulmonary bypass. 
This evaluation was based on physiological 
indexes of intraoperative and postoperative 
conditions, and with a study of the acid-base 
profile during and after operation. 


MATERIALS AND METHODS 


A series of twenty-nine consecutive adult 
patients undergoing open heart operations was 
divided into two random groups with no evi- 
dent clinical differences. (Table 1.) The first 
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group (A) of fifteen patients was ventilated 
via the oxygenator using a CO,-O. mixture, 
while the second group of fourteen patients 
was ventilated via the oxygenator using pure 
oxygen. 

In the first group of patients (A) a gas mix- 
ture of 3 per cent carbon dioxide and 97 per 
cent oxygen was used to ventilate the artificial 
lung during the procedure. In the second group 
(B) 100 per cent oxygen was used. Gas flows of 
6 to 10 L./minute were used in both groups and 
these gases were not humidified or preheated. 

The standard 21 inch disc oxygenator* with 
ninety convoluted discs was used in all in- 
stances. The duration of cardio-pulmonary 
bypass was similar in both groups and during 
the bypasses there was no statistical difference 
in the arterial or in the venous oxygen satura- 
tion of the two groups. The arterial oxygen 
saturation was 94 per cent [standard deviation 
(S.D.) 2.7 per cent]} in group A and 95 per cent 
(S.D. 4 per cent) in group B. The venous 
oxygen saturation at the close of bypass in 
group A was 70 per cent (S.D. 7 per cent) and 
72 per cent (S.D. 7 per cent) in group B. The 
patients were maintained within physiological 
temperatures with a few minor exceptions. 

Without exception all patients were anesthe- 
tized with thiopental, nitrous oxide and a 
muscle relaxant. In a few instances cyclopro- 


* Pemco Company, Cleveland, Ohio. 
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TABLE I 
CLINICAL DATA 


Age Surface | Bypass 
Patient (yr.) Area Time Diagnosis Operation Result 
and | (M.%) | (min.) 
Sex 
Group A (97 Per cent O2 and 3 Per cent CO2) 
». G., 5L316 21,M 1.60 157 Interventricular septal de- | Primary closure Died, heart block and cardiac arrest, 
fect Ist postoperative day 
3. C., 7Es5 46,F 1.54 68 Mitral insufficiency Open valvuloplasty Discharged, 24th postoperative day 
P., 9M663 38,F 1.66 30 Interatrial septal defect Primary closure Discharged, 19th postoperative day 
. L., 9M297 39,F 1.50 23 Interatrial septal defect Primary closure Discharged, 31st postoperative day 
M. B., 3M1905 | 30,F 1.48 49 Anomalous inferior vena | Transposition of inter- | Died, septicemia, 47th postoperative 
cava to left atrium atrial septum day 
1. S., 9G748 37,F 1.59 44 Mitral insufficiency Open valvuloplasty Discharged, 28th postoperative day 
E. B.,.9M776 | 46,F 1.59 15 Interatrial septal defect Primary closure Discharged, 20th postoperative day 
H. B., 9Mg08 | 20,F 1.46 17 Interatrial septal defect Primary closure Discharged, 15th postoperative day 
E. K., 9M957 | 40,F 1.60 17 Interatrial septal defect | Primary closure, right, | Died, congestive failure, 4th post- 
and anomalous pulmo-| middle and upper| operative day 
nary drainage lobectomy 
G. B., 3K420 | 35,F 1.55 60 Mitral insufficiency Open valvuloplasty Died, cause unknown, 2 months 
postoperative 
G. P.,3Ni11 | 27,F 1.42 50 Mitral insufficiency Open valvuloplasty Discharged, 39th postoperative day 
M. J., 7M679 | 43,F 1.61 32 Pulmonic stenosis Open valvuloplasty Discharged, 16th postoperative day 
E. T.,3N177 | 40,F 1.60 17 Interatrial septal defect Primary closure Discharged, 25th postoperative day 
M. M., 3N184 | 47,F 1.50 60 Mitral insufficiency Open valvuloplasty Died, aortic insufficiency, 1st post- 
operative day 
V. G., 13628 25,F 1.59 23 Myxoma, right atrium Excision Discharged, 55th postoperative day 
Means 36.2 1.55 36 
Group B (100 Per cent O2) 
M. R., sG221 | 38,F 1.62 49 Pentology of Fallot Repair IASD, IVSD, | Died, heart block and arrest, 15th 
infund. pulm. stenosis | postoperative day 
M. R., J8746 | 44,F 1.60 31 Interatrial septal defect Primary closure Died, congestive failure, 4th post- 
operative day 
P. R., 9M845 | 20,F 3.37 iI Interatrial septal defect Primary closure Discharged, 23d postoperative day 
J. F., 3N358 52,M 1.54 50 Subaortic stenosis Open correction Died, bleeding, left ventricular fail- 
ure, 2d postoperative day 
S. Z., 3N479 35,F 1.56 36 Mitral insufficiency Oren valvuloplasty Discharged, 17th postoperative day 
C. S., 3N474 40,M 1.68 35 Aortic insufficiency Teflon cusp extension | Discharged, 29th postoperative day 
D. R., 3N476 | 45,M 1.90 64 Aortic stenosis Open valvuloplasty, Died, acute myocardial infarction, 
teflon cusp extension 4th postoperative day 
E. G., 3N404 | 39,F 1.53 29 Mitral stenosis, tumor Open valvuloplasty, Discharged, 22d postoperative day 
(thrombus), right atrium | removal of tumor 
M. F., 3N570 | 34,F 1.78 34 Mitral insufficiency Open valvuloplasty Discharged, 51st postoperative day 
P. C., 3N581 46,M 1.68 60 Aortic insufficiency, right | Teflon cusp extension | Died, at surgery 
and left coronary occlu- 
sion 
B. R., 3B886 33,F 1.82 42 Mitral insufficiency, Open valvuloplasty Died, congestive failure, 2d post- 
mitral stenosis operative day 
P. B., 53649 35,F 1.46 32 Tetrology of Fallot Correction IVSD and | Discharged, 38th postoperative day 
infund. pulm. stenosis 
A. C., 3N640 | 50,M 1.75 32 Mitral insufficiency Open valvuloplasty Died, postgastrectomy, 55th post- 
operative day 
J. T., 3N604 20,F 1.52 13 Interatrial septal defect Primary closure Discharged, 11th postoperative day 
Means 39.2 1.62 37 


pane was used for short periods. Endotracheal 
intubation was employed, with manual con- 


trol of respiration. 


Monitoring. Using a multichannel direct- 
writing oscillograph,* recordings were made 
»f the electroencephalogram, the electrocardio- 
zram and the arterial, superior and inferior 
vena caval blood pressures throughout the 
entire surgical procedure. During the bypass 
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Blood Samples. 


the arterial blood flows were recorded with an 
electromagnetic flowmeter. 


Before the bypass blood 


samples were drawn into oiled and heparinized 
syringes from an indwelling arterial cannula 
in the patient’s brachial artery and from the 
blood in the pump oxygenator. Before the end 
of the bypass another sample was drawn from 
the arterial (efflux) line of the pump oxygen- 


t Foxboro Company, Foxboro, Massachusetts, 
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TABLE II 


BLOOD DETERMINATIONS DURING ANESTHESIA, BYPASS AND AFTER BYPASS 


| 
- Anesthesia During Bypass After Bypass (2H) | After Bypass (18H) 
Patient, | 
Case = 
Ne. pH | BHCO; |! pCO: /E.F.A.| pH | BHCO; | pCO: |E.F.A.| pH | pCOz pH | BHCOs | pCO: |E.F.A 
| | | 
Group A 
3 .8 | 7.20 16.8 43 15.7 38 11.7 | 7.42 21.2 34 | 2 
3 -5 |7.29| 20.9 46 5.4|7.31] 23 46 2.8 | 7.33| 24.5 47 | 
4 17.6 44 10.2 | 7.31 15.1 31 10.7 | 7.31 21.8 aa 
5 Fi .3 17.29 17.4 37 10.4 | 7.29 17.4 37 8.9 | 7.290 17.4 ay) Ll Be 
6 7-42 | 15.3 23 .0 | 7.22 16.6 41 10.9 | 7.290 16.6 41 9.7 | 7.32 19.4 39 6 
7 7.50 15 20 6.8 | 7.29 16.6 35 9.7 | 7.33 16.6 35 S.7 17.9% 17.8 6: 41. 4a 
8 | 7-44] 14.8 24 8.2 | 7.32 16.5 33 9.0 | 7.33 16.5 33 8.8 | 7.37| 24.0 43 te) 
9 7.31] 18.9 40 6.8 | 7.25 17.7 41 9.3 | 7.28 18.9 41 6.6 | 7.23 17.6 4! |} 
10 17.44] 24.2 36 —1.2|7.32] 21.1 4! 4.4 23.3 38 3.3 22.5 46 3.2 
17.52] 20 24 19.90 23 4.1 | 7.390 24.1 41 7.38 26.0 47 
12 7.34) 14.7 | 27 10.3 |7.27| 17.2 38 9.8 |7.34| 17.7 34 7-3 17-31] 20.0 | 30 | 5.8 
13 7.50 17.9 | 23 3.0 17.32 20.8 42 5.0 | 7.33 22.4 45 2.8 19.871 22.6 40 | 1.8 
14 7.29] 23 48 3.3 17.24] 20.1 48 7.217.31 22 44 3.817.20| 21.5 46 | 4.¢ 
15 7.35 16.4 32 8.4 | 7.20 21 52 7.0 | 7.3! 22 44 3.8 | 7.20 21.2 46 5 
Mean 7.43 17.8 28.2 5.58) 7.27| 18.3 40 | 7.32 19.2 39 6.3 | 7.32 21.2 41.6 4.2 
S.D 12 3.2 7.7 | 3.3 0.08 | 1.9 7 2.7 | 0.04 3.1 | 5 3.6 .10 2.7 ‘4.1 
| | 
Group B 
| 
16 7.32 | 9.2 | 7.38 17 30 7.3 17.41 22.5 38 1.017.40| 21 | a.3 
17 7.44 15.8 24 7.2 17.46 14.4 21 8.1 | 7.35 22 38 3.0 | 7.34 21 42 | 4.0 
18 7.59 18.3 20 3.2 | 7.44 17 20 4.0 | 7.42 26 40 |—2.8 | 7.36 21 40 | 3.5 
19 9.47) 21.8 31 0.9 | 7.37 18.7 34 $:7 19-36) . 20.3 37 4.5 |7.30| 20 42 | 6.0 
20 7.61 17.4 18 17. gt 17.1 22 4.5 |7.42| 23.1 37 @.2 17.30) 26.8 53 
21 7.50 22.7 30 —1.0 | 7.43 18.7 29 6-4 17.38 26.1 48 |-—1.6 | 7.37 30 54 
22 7-53] 21.5 26 87.2 22 4.3 |7.35| 20.5 40 4 7.30] 18.5 39 
23 7.44 17.1 26 4.9 17.32 16.4 33 9.1 | 7.43 23.8 37. |—1.0 | 7.42 22.4 36 0.8 
24 7.52 16.4 22 17.48 16.0 25 6.7 | 7.35 21.9 41 3.8 | 7.42 22.4 36 0.8 
25 7.51 21 27 0.5 | 7.33 14.4 28 
26 7.33| 17.5 | 34 7-8 | 7.33] 15.8 31 9.5 |7.35| 18.5 35 6.2 | 7.33] 15.6 | 31 | 9.7 
27 7.50| 24.5 34 —2.8 | 7.43 20.7 32 3.417.381 327.3 50 |—2.6]|7.37| 28.2 51 |—3.9 
28 7.52 18 22 3.5 |7.41 18.0 29 5.5 17.36| 25.4 7 |-0.9|7.42 25.8 4! |—2.6 
29 7.56 16.6 19 4.2 19.33 14.5 27 10.3 | 7.36 22.5 41 2.0 | 7.37 26.5 49 |—2.2 
Mean | 7.40 18.9 26 3.2 |7.42 16.9 27 6.6 |7.37] 23.1 41 1.1 | 7.36] 22.8 42 | 1.7 
$.BD. 0.09 2.8 6 3.6 | 0.07 1.8 5 2.6 | 0.03 2.6 5 2.9 | 0.05 4.0 7 4.0 
| | | 


ator. In some instances repeated samples were 
also drawn during the procedure. Once the 
patient was in the recovery room, arterial 
samples were drawn from the indwelling 
brachial catheter, two and eighteen hours after 
the completion of the operation.* 
Determinations. In each of these blood 
samples the blood pH was measured, using 
a Model G Beckman pH meter (standard error 
of +0.02 pH units). The total CO, in plasma 
was measured by the Van Slyke manometric 
*In seven of the twenty-nine patients small intra- 
venous doses of NaHCO; were given during the pump 
run. These varied from 31 to 60 mm., had no measurable 
effect on acid-base balance, and the practice was dis- 
continued early in the study. The patients were dis- 
tributed in both groups: group 1 (G. P., M. J., E. T., 
M. M. and V. G.), and group 1 (P. R., J. F. and S. Z.). 
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technic (+0.4 volume per cent). The O, 
content and QO, capacity, plasma sodium, 
potassium, chloride, osmolality, hematocrit, 
platelet count and plasma hemoglobin concen- 
tration were measured in each of these samples. 
The results of these latter measurements will 
not be reported here; changes were minimal 
and without significant difference between the 
two groups reported here. 

Calculations. The pCO, and plasma bicar- 
bonate concentrations were calculated from 
the total plasma CO, and the blood pH. The 
metabolic acid load (as opposed to carbonic 
acid and protein) was estimated as the extra 
fixed acids (E.F.A.), calculated from the pH- 
bicarbonate diagram 

The total peripheral resistance was calcu- 
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TABLE II 
PUMP FLOW AND PERIPHERAL RESISTANCE (T.P.R.) 
Flow Peripheral Resistance 
Total Index 
L./min. | cc./kg./min. | dyne-sec./em.-5 | T.P.R. X B.S.A. 
an Group A (97 Per cent O2 and 3 Per cent CO) 
D. G. 4.0 76.0 2.5 5-15 1,200 1,920 
B.C. 4.0 78.5 2.6 0-28 1,940 2,988 
59.0 2.1 0-10 2,040 3,386 
| ae i 2.6 | 51.5 1.7 3-7 4,000 6,000 
M. B. Ce 77.5 2.4 10-15 1,710 2,530 
5. S. 3.0 55.5 2.0 7-15 2,340 3,720 
2.8 1.8 8-10 2,040 3,243 
H. B. 3.4 74.0 ee 7-15 1,780 2,600 
E. i. 2.2 56.0 1.6 5-15 2,760 4,416 
G. B. 3-4 64.0 2.1 7-22 1,760 2,728 
G. P. 2.3 72.0 2.0 7-10 1,930 2,741 
M. J. 4.0 56.5 2.2 3-10 1,770 2,850 
4.2 84.0 2.8 3-10 1,560 2,496 
M. M. 3.0 62.0 2.2 12-35 2,190 3,285 
VG 2.8 49.0 1.9 10-15 3,120 4,961 
Mean 3,133 + 802 
; Group B (100 Per cent Oz) 
M. R. 3:2 61.5 2.0 3-10 1,790 2,900 
M. R. 4.0 69.5 2.5 20-35 1,300 2,080 
P..R. 3.9 74.0 2.4 2-13 1,620 2,544 
J. F. 3-4 65.0 ‘2 7-15 1,530 2,356 
Sie 4-4 88.0 2.8 10-20 1,620 2,527 
co: 4.5 oe 2.7 15-18 1,240 2,083 
DR. 3.8 52.5 2.0 4-10 1,464 2,781 
E. G. 4.0 75.0 2.6 20-32 1,800 2,754 
M. F. 3.8 $7.8 re 15-22 1,670 2,973 
i 3.8 68.0 2 8-10 1,600 2,688 
4.0 63.5 10-18 1,510 2,748 
P. 8. 3.3 68.4 2.1 8-13 1,920 2,803 
71 2.4 7-12 1,610 2,818 
Ae 3.6 65 2.4 
Mean baie | 2,606 + 298 


lated from the simultaneous values for arterial 
ind venous blood pressures and the arterial 
blood flow [3a]. The total oxygen consumption 
f the patients was derived from the oxygen 
ontent of blood samples drawn simultaneously 
rom the arterial (efflux) and venous (influx) 
ines of the pump oxygenator and the arterial 
lood flow at that time. 

Statistical evaluation was done according to 
Mainland [3b]. Comparison between data from 
zroups A and B was based on the student’s “‘t”’ 


test. The probability values (P) were taken 
from the tables in Fisher and Yates [3c]. 


RESULTS 


During Anesthesia. After induction of anes- 
thesia but before the bypass both groups had 
a similar acid-base pattern. Group A had a 
mean pH of 7.43 (S.D. 0.12), a mean bicar- 
bonate concentration of 17.8 mM/L. (S.D. 3.2) 
and a mean pCO, of 28.2 mm. Hg (S.D. 7.7). 
Group B had a pH of 7.49 (S.D. 0.09), a 
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GROUP A - 3% CO, GAS MIXTURE 


PREOP. 


OPERATION POSTOP 


Anesthesia: Bypass : 2hrs. 


pH BHCO, pco, 


750 50 
740025 40 x 
= 
730 8620 30 


GROUP B - 100% OXYGEN 
PREOP. OPE: RATION POSTOP. 
Anesthesia: Bypass 2hrs. 
7.50 


A BHCO, pco, 


30 50r. “a 
740 40 = 
7360-20 30 
720. «15 20 


Fic. 1. A, values for pH, BHCO; and pCO, of group A during anesthesia, bypass and two hours postoperative. 
B, values for pH, BHCO; and pCO; of group B during anesthesia, bypass and two hours postoperatively. 


bicarbonate concentration of 18.9 mM/L. 
(S.D. 2.8) and a mean pCO, of 26 mm. Hg 
(S.D. 6). None of these differences is sta- 
tistically significant. Despite this mild alkalosis 
as evidenced by an elevated pH, an important 
load of metabolic acids had already accumu- 
lated as judged from the calculated amounts of 
extra fixed acids present: Group A had a mean 
of 5.58 mM/L. (S.D. 3.3) and group B had 
a mean of 3.2 mM/L. (S.D. 3.6). (Tables u, 11 
and tv and Figs. 1, 2 and 3.) 

During Bypass. Near the end of the bypass 
the mean values for the two groups were grossly 
different. Group A had a low pH of 7.27 
(S.D. 0.08) and a normal pCO, of 40 mm. Hg 
(S.D. 7). Group B, on the other hand, had 
a normal pH of 7.42 (S.D. 0.07) and a low 
pCO, of 27 mm. Hg (S.D. 5). The calculated 
mean loads of extra fixed acid were 8.4 mM/L. 
(S.D. 2.7) and 6.6 mM/L. (S.D. 2.6), respec- 
tively, at this time. The differences between 
pH and pCO; between the two groups here are 
strongly significant (P < 0.001). 


After Bypass (Two Hours). A continuing 
difference between the two groups was observed 
at this time. The mean values for group A 
showed a persistent low pH of 7.31 (S.D. 0.04), 
a bicarbonate concentration of 19.2 mM/L. 
(S.D. 3.1) and a pCO: of 39 mm. Hg (S.D. 5). 
Group B patients had a somewhat higher pH 
at 7.37 (S.D. 0.03), a mean bicarbonate of 
23.1 mM/L. (S.D. 2.6) and a pCO, of 41 
(S.D. 5) mm. Hg. While the calculated mean 
extra fixed acid in group A was still 6.3 (S.D. 
3.6) mM./L., group B had reduced its extra 
fixed acid to 1.1 mM/L. (S.D. 2.9). The differ- 
ences among pH, bicarbonate and extra fixed 
acids are all strongly significant. 

After Bypass (Eighteen Hours). Here most 
of the values have returned again to normal. 
Patients in group A showed a mean pH of 7.32 
(S.D. 0.10), a mean bicarbonate concentration 
of 21.2 mM/L. (S.D. 2.7), a mean pCO; of 41.6 
mm. Hg (S.D. 4.4) and a calculated extra 
fixed acid of about 4.2 mM/L. (S.D. 2.84). 
Patients in group B had a pH of 7.36 (S.D. 


| 
| 
| | 
| 
7.50 
7.40 = == = 
pH — 
30 30 
BHCOs : i BHCO; : : | 
25 : 25 : : BHCO 23.1 | 
mM./L. mM./L. : | 
BHCO, 19.2 : 
20 : 20 : 
15 15 
45 : 45 =i 
pco, = pco, = : 
30 NY 30 
x: : \ | 
3 : 
= = z= | 
| 
| 
A B 
wy 


TABLE Iv 
STATISTICAL SIGNIFICANCE SUMMARY 
Differences Between Values in Groups A and B 


Determination t <P | Significance 
\nesthesia 

1.96 |0.1 Not significant 
0.73 |0.3_ | Not significant 
0.95 |0.5 | Not significant 
EPA... 1.57 |0.2_ | Not significant 

3ypass 
Seer 5.36 | 0.001 | Significant 
2.03 |0.1_ | Not significant 
5.91 | 0.001 | Significant 
Postoperative (2 hr.) 
8.03 | 0.001 | Significant 
|2.18 | 0.05 | Significant 
| 0.854|}0.5 | Not significant 
E.F.A..............|4.13 | 0.001 | Significant 
Postoperative (18 hr.) 

1.62 |0.1 Not significant 
_ 1.18 |0.2 | Not significant 
| 0.38 |0.7 | Not significant 
E.F.A ..|2.21 |0.05 | Significant 


0.05), a mean bicarbonate concentration of 
22.8 mM/L. (S.D. 4.0), a pCO, of 42 mm. Hg 
(S.D. 7) and a calculated extra fixed acid of 
about 1.7mM/L. (S.D. 4.0). Only the lingering 
elevation in extra fixed acid in group A is 
significant. 

Comments. During anesthesia: At the time 
these first samples were drawn, patients in both 
groups had undergone a period of anesthesia 
and controlled respirations of about one hour. 
The samples were taken before the commence- 
ment of the bypass. Both groups presented 
severe respiratory alkalosis as shown by the 
pCO, of 26 and 29 mm. Hg, respectively. Actu- 
ally, the values for pH are not markedly ele- 
vated (7.43 and 7.49, respectively) because the 
hyperventilation alkalosis is being partially 
masked by the mounting metabolic acidosis, as 
estimated from the calculated extra fixed acid 
(5.58 and 3.2 mM/L., respectively) at this time. 

This phenomenon, of hypocapnia during 
manual ventilation with a rising load of fixed 
acid, is commonplace under anesthesia. Its 
causation is multiple: anesthetic agent itself 
(when ether is used), manipulation of the heart 
with a consequent lowering of the cardiac out- 
put, low blood flow [s] and lacticacidemia in- 
duced by manual hyperventilation [2]. 
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ACID-BASE PATHWAYS 
GROUP A V=/0L (3% CO,+ 97 #0, 
Lor plop 
Lar 40mm. Hg 
bypass 
ast 
anesthesia 
84 
H 
BHCO3 ~ 56 H 
20 i 
Sypass | Extra Fixed Acid 
mM/L, 
15 
72 73 74 75 
GROUP B V=/OL. (100% 0, ) 
30r 


~~%o, pco. 

Ser 40min. Hg 
| “WJ, 
| bypass 
| “ne 
| 25+ 2hrs. 
| 


! 
| BHCOs, ~ 
mM./L 
Spy? 
i Extro Fixed Acid 
mM./L 
| ! 
| 
! 


70 7 7.2 73 74 75 76 


Fic. 2. Acid-base pathways of groups A and B repre- 
sented on the Davenport pH-Bicarbonate Diagram. 
The vertical distance between the observed point and 
the Normal Buffer Base Line denotes bicarbonate deficit 
or fixed acid excess (E.F.A.) [r]. 


During bypass: As the patients were placed 
on cardio-pulmonary bypass, they responded 
differently. Those in group A (in which a gas 
mixture of 3 per cent CO» and 97 per cent O, 
was used) maintained a normal pCO, through- 
out the run. The underlying and augmenting 
metabolic acidosis finds itself now without 
respiratory compensation and the pH con- 
tinues to drop. 

By contrast, when the patients in group B 
were placed on the bypass, their values seem 
to vary only slightly from the previous points 
during anesthesia. This is because their pCO, 
is maintained at similar low levels using pure 
oxygen in the oxygenator. The tendency to 
respiratory alkalosis initially observed under 
anesthesia alone is now maintained by the 
oxygenator. 

Though both groups develop an increase in 
their fixed acid-loads during the run, the group 
ventilated with pure oxygen maintains itself 
during the run with a normal pH due to the 
lowered pCO, produced by the “hyperventi- 


| 


lating” effect of pure oxygen in the disc 
oxygenator. 

Concomitant with these different metabolic 
patterns, other changes were observed. The 
mean blood flows for group B during the 
bypass rose to 2.3 L./M.?, as contrasted with 
flows of 2.1 L/M.? in group A. This difference 
is not significant (P > 0.5 < 0.1). 

The calculated mean oxygen consumption 
obtained during the bypass in group B was 
181 ml./minute (S.D. 51), or 13 per cent lower 
than the preoperative determination. In group 
A the bypass oxygen consumption was 37 per 
cent lower than during the preoperative period. 

After bypass (two hours): Perhaps the most 
remarkable difference between the two groups 
can be observed at this early period. The pa- 
tients in group A are found inching their way 
slowly up the normal pCO, isobar, suffering 
a pure metabolic acidosis with no respiratory 
compensation as judged by their mean pH of 
7.31 and their extra fixed acid-load of 6.3 
mM/L. of plasma. 

By sharp contrast, the patients in Group B 
seem to have taken an abrupt “leap” into the 
area of normalcy as judged from their normal 
values and a location in the pH-CO, relation- 
ship in which only 1.1 mM/L. of excess fixed 
acid-load is evident. 

After bypass (eighteen hours): The next day 
both groups have returned toward normal 
but we still find patients in group A with a pH 
slightly below normal, at 7.33, owing to a 
metabolic acidosis. Group B patients maintain 
a mean pH level at 7.36, with a pCO, at 
42 mm. Hg and a minimal excess acid-load. 
Some patients in both these groups seem to 
have a mild degree of hypoventilation at this 
stage, which may be due to medication, chest 
pain, or limitation of their dressings. 

Peripheral resistance (Table 111): The pe- 
ripheral resistance “‘index’’ (P.R.I.) is derived 
as the product of the total peripheral resistance 
and the body surface area (in square meters). 
In group A the average P.R.I. was 3,133 + 802 
(arbitrary units). In group B the average P.R.I. 
was 2,606 + 298. This difference, with a lower 
resistance in the patients ventilated with pure 
oxygen, is of doubtful significance at the 
5 per cent level. If patient L. I. is omitted 
from group A as being a single patient with 
exceptionally high peripheral resistance, the 
difference between the two groups is no longer 
significant. 


Albertal et al. 


COMMENTS 


When the patients in group A (3 per cent 
CO.—07 per cent O2) were studied individually 
to determine the nature of the postoperative 
metabolic acidosis, some interesting correla- 
tions were found. The patient (Case 11) in 
whom the arterial pCO, during the extra- 
corporeal circulation had run lower than the 
average values of 40 mm. Hg for that group 
showed a better postoperative recovery of his 
acid-base balance. The remainder of the 
patients in this series had not yet regained 
normal acid-base balance eighteen hours after 
the bypass. Stated otherwise, the patient who 
had shown a slight and unintentional degree 
of “oxygenator hyperventilation” and respira- 
tory alkalosis concomitant with metabolic 
acidosis during the bypass had recovered sooner 
and better from his imbalance than his fellows. 

Such an experience had stimulated this 
study, and with these results in mind, pure 
oxygen was used instead of the usual 3 per cent 
CO.—97 per cent O2 mixture in the oxygenator, 
with the object of reducing the arterial pCO, 
and raising the pH during the period of extra- 
corporeal circulation. At first some care was 
taken to maintain the “alveolar” pCO: within 
such limits so as not to lower the arterial pCO, 
inordinately. It was soon demonstrated that, 
above a certain gas flow-rate in the oxygenator, 
the efflux pCO; is not intimately dependent on 
the rate of ventilation (i.e., gas flow-rate) nor 
on the rate of CO: production by the patient. In 
the disc oxygenator the efflux pCO, is deter- 
mined predominantly by the concentration of 
CO, in the gas mixture used to ventilate the 
discs. When 3 per cent CO, was used in the oxy- 
genator at variable rates of flow, the mean 
arterial pCO. was always about 40 mm. Hg 
during the bypass, regardless of flow-rate. 
When pure oxygen was used, the mean arterial 
pCO; was reduced to 27 mm. Hg, also virtually 
regardless of flow-rate. Because gas flow-rate 
is easily maintained at adequate levels it is 
not a critical mechanical factor; we have not 
tried to define the minimal effective gas 
flow-rate. 

In the normal lung, although the inspired air 
has essentially no CO:, the alveolar air has a 
concentration of 5.6 per cent CO, with a 
tension of 40 mm. Hg [5,6]. This same phe- 
nomenon occurs in the oxygenator, where the 
atmosphere over the discs has a significantly 
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higher concentration of CO, than the inspired 
zas mixture, even when that gas is pure oxygen. 
It therefore follows that the “alveolar” con- 
ventration of CO, in the oxygenator (i.e., the 
‘mal gas mixture over the discs) will not fall 
o zero when pure oxygen is used in the 
»xygenator. 

The actual values of this ‘‘alveolar CO.” over 
the discs can be readily calculated from the 
factors which determine the alveolar pCOs. 
[his is given in the formula 


VCO, X K 


VA = PACO, 


where VCOz is the body production of CO» per 
minute, 
The VA is the alveolar ventilation per minute and 


K (0.863) is a constant for the reduction of these 
values to BTPS. 


The measured pCO: (using an infrared CO, 
analyzer) in the atmosphere inside the disc 
oxygenator, when using pure oxygen, has been 
10 to 15 mm. Hg in these cases. This correlates 
with the calculated values. It will be observed 
that the arterial pCO, during the bypass was 
about twice that in the atmosphere over the 
discs. This impressive “alveolar-arterial’’? CO. 
gradient is thought to be on the basis of the 
irregular distribution of the blood in the disc 
oxygenator. Other studies in this laboratory 
have shown that there is an important amount 
of blood “shunting”? through the oxygenator 
which is exposed poorly, or not at all, to the 
gas mixture used. This would account at least 
in part for the gradient observed. 

The levels of arterial pCO, obtained with 
pure oxygen were evidently not dangerously 
low. With the acid-load observed, a normal pH 
was obtained during the bypass and there was 
no demonstrable alteration of cerebral blood 
flow during the bypass potentially traceable to 
hypocapnia as judged either clinically or by 
electroencephalographic tracings. 

Concomitant with the production of mild 
hypocapnia during the bypass, other important 
modifications resulted from the pure oxygen 
ventilation. When the 3 per cent CO.—97 per 
cent O. mixtures were used, although the 
patients maintained normal arterial pCO, 
during the run, their other values were ab- 
normal: the bicarbonate concentrations were 
low, the blood flows were far below those 
demonstrated by the preoperative catheteriza- 
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tion and the oxygen consumptions were lower 
than those taken before the operation. During 
the bypass they maintained a pH of 7.27, 
indicating an uncompensated metabolic acido- 
sis with vasoconstriction. 

When pure oxygen was used to ventilate the 
oxygenator, these conditions changed remark- 
ably. The pCO, and the bicarbonate concen- 
tration both remained quite low but the blood 
flows increased to 96 per cent of those pre- 
viously estimated at catheterization. The 
oxygenator had now compensated by hypo- 
capnia for the underlying metabolic acidosis. 
The pH was maintained in the normal range 
throughout the perfusion in all but one of these 
cases. 

Apprehension has been expressed [7] that 
when a severe hypocapnia is produced in pump 
oxygenator operation, there is an_ illusory 
maintenance of normal pH. Upon restoration 
of the patient’s normal circulation and venti- 
lation by extubation and arousal from anes- 
thesia, this normal pH gives way to a severe 
mixed metabolic and respiratory acidosis re- 
sulting from the sudden elevation of the arterial 
CO, tension. This has been termed the “‘criss- 
cross’ effect, that is, the normal pH and low 
CO, tension at the close of bypass are followed, 
during the recovery phase, by a rapidly falling 
PH and a rising pCO». Under the circumstances 
of the open heart operations reported here, 
such a hazard has been shown to be of little 
significance provided that the degree of hypo- 
capnia is not severe (i.e., the pCO2 is main- 
tained above 25 mm. Hg) and the restoration 
to normal pCO; not too sudden. In the group B 
patients the restoration of normal acid-base 
balance occurred over a period of hours and 
the restoration to normal CO, tension was not 
in any instance accompanied by a hazardous 
drop in pH. States of severe acidosis are often 
accompanied by poor blood flow [4] and by 
decreased cardiac output [3a]. The better cir- 
culatory status of the patients ventilated with 
pure oxygen is probably traceable to improved 
cardiovascular dynamics when pH is at or 
near a normal value. 

The threat of oxygen toxicity has often been 
raised in conjunction with pump oxygenator 
operation [8]. It will be noted that the oxygen 
saturations in both groups were the same. 
Oxygen toxicity may be manifest (with super- 
normal oxygen saturations) but only in in- 
stances where arterial oxygen tension is far 


above normal. None of the alleged manifesta- 
tions of oxygen toxicity (peculiar reticulated 
marking of the skin, altered states of conscious- 
ness, relapse into coma in the postoperative 
period) was observed in these cases. There is 
reason to believe that severe oxygen toxicity 
cannot be manifested when the tension of 
arterial blood is held within the normal range 
as it was here. The oxygen tension is not ele- 
vated above 250 mm. Hg, using this oxy- 
genator under the conditions mentioned herein. 
The fact that the blood does not equilibrate 
to the full pO» of the infused gas mixture may 
be due to the incomplete exposition of all layers 
of the blood on the discs to the oxygen atmos- 
phere (diffusion defect) and, as mentioned 
previously, that a significant moiety of the 
blood passing through the oxygenator does not 
rise on the discs. 

It is also of interest in this connection that 
the threat of oxygen toxicity in using a 97 per 
cent O.—3 per cent CO. mixture is essentially 
indistinguishable from that in using 100 per 
cent oxygen. 


SUMMARY 


It has been found that by using pure oxygen 
in the disc oxygenator a state of mild respira- 
tory alkalosis is maintained during bypass. 
With this mild hypocapnia patients react 
favorably during the bypass as indicated by 
the normal values obtained for pH, blood flow, 
total peripheral resistance and oxygen con- 
sumption. The recovery to normal acid-base 
balance within two hours after the operation 
was the most distinctive feature characterizing 
the group in which pure oxygen was used. In 
the group in which 3 per cent CO.—97 per 
cent O2 was used, patients developed a marked 
acidosis during extracorporeal circulation and 
continued to suffer a significant metabolic 
acidosis two hours after the bypass. 
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Primary and Secondary Volvulus of the 
Small Bowel 


Cuet R. LuLENsSKI, M.D., Cleveland, Ohio 


From St. Alexis Hospital, Cleveland, Obio. 


vo is mentioned infrequently in the 
literature but it is an important type of 
intestinal obstruction [1,2,3]. To my knowl- 
edge, secondary volvulus as a distinct entity 
has not been described. This article explains 
and portrays its development. In conjunction 
with therapy, a modified technic of end to end 
intestinal anastomosis applicable in resection 
in obstruction is graphically presented. A 
series of cases of primary and secondary 
volvulus will be annotated. Experience in the 
use of the new surgical procedure will be 
described. 

Volvulus of the small bowel is a dramatic 
type of obstruction in which twisting of a loop 
of the intestine occludes the lumen at the 
entrance and at the exit near the fixed point 
of the involved segment. Because of this a 
closed loop is established. Proximally there 
is a simple obstruction. The volvulus may be 
a primary development with simultaneous 
torsion, closed-loop status and minimal proxi- 
mal simple obstruction. The volvulus may also 
be a secondary condition superimposed on a 
preexisting simple obstruction of twenty-four 
or more hours’ duration. This condition de- 
velops by violent peristalsis of the movable 
bowel immediately proximal to the fixed point, 
the stagnant or overloaded and heavy bowel 
remaining relatively stationary. The proximal 
bowel then revolves on itself because of the 
difference in weight and peristalsis. This com- 
prises a secondary type of volvulus which does 
not occur in the early stages of simple obstruc- 
tion. Secondary volvulus may be overlooked 
if there is much manipulation during the 
operation prior to exposure of the site of 
obstruction. 

Review of many cases of small intestinal 
obstruction reveals a definite number in which 
an obstruction was present for one or more 


days; then all the symptoms and signs became 
exacerbated in spite of the continuance of 
therapy that had previously maintained a 
satisfactory general condition. This series of 
events culminating in a secondary volvulus 
must be considered in every instance of ob- 
struction. In such situations early surgery is 
imperative. 

In the excisional surgery performed in ob- 
struction the technical aspects of anastomosing 
a large obstructed lumen to a small decom- 
pressed Iumen present a problem fraught with 
the danger of subsequent obstruction, torsion 
or leakage. Various oblique angles must be 
made with care to insure adequate circulation 
by preserving a longer mesenteric and a shorter 
antimesenteric side. To allow the longest line 
of anastomosis with adequate circulation, an 
end to end, oval-oval, mirror image anastomo- 
sis has been fashioned as depicted in Figure 1. 
In the suturing, interrupted No. 2-0 or 3-0 
chromic sutures are used for the through and 
through first layer. 

In making a symmetrical approximation it is 
necessary to rotate the mesenteric edges around 
about 25 per cent of the circumference of the 
bowel. There is additional slight torsion of the 


Fic. 1. End to end, oval-oval, mirror image anastomosis. 
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two ends of the bowel with interrupted No. 3-0 
silk seromuscular sutures used as the outer 
layer. This eventuates in a wavy stitch line 
with the appearance of buckling of the longer 
edge of the proximal bowel end. On completion 
of this the diameter of the anastomosis is 
larger than the diameter of the decompressed 
or distal intestine. This lumen is significantly 
greater than can be obtained in the usual 
oblique end to end anastomosis. 


STATISTICS 


During the ten year period 19350 to 1959 
inclusive there were 101 cases of small in- 
testinal obstruction at St. Alexis Hospital. 
Twenty-five were due to volvulus. Since 91,366 
patients were admitted to the hospital during 
this period, volvulus was found once in every 
3,654 admissions. 


FINDINGS AND THERAPY 


Of twenty-five patients with volvulus two 
did not have surgery. The diagnosis was made 
at autopsy; both were of the primary type. 
One of these was a two day old infant for whom 
a diagnosis of subtentorial hemorrhage was 
made. Postmortem examination disclosed a vol- 
vulus of the entire jejunum and ileum at the 
ligament of Treitz. Proper clinical evaluation 
and repeated roentgenograms of the abdomen 
may have suggested the correct diagnosis. The 
second patient was a forty-three year old white 
female in whom volvulus of 6 inches of the 
distal ileum developed four days after chole- 
cystectomy, death occurring forty hours after 
the onset of nausea and vomiting. Real pa- 
thology was unsuspected, adynamic postoper- 
ative ileus being considered as the cause of 
the symptoms. Patients undergoing abdominal 
operations must be observed closely, post- 
operatively, for this unfortunate occurrence. 

Of the twenty-three surgical patients, six 
were treated by untwisting the bowel with no 
resection necessary; all had a smooth conva- 
lescence. All these had primary volvulus. In 
the remaining seventeen patients resection of 
the bowel was necessary. Eleven were of the 
primary type. A seventy-nine year old white 
woman in this group died on the seventeenth 
postoperative day apparently of a cerebral 
hemorrhage. In six patients the findings at 
surgery and the relatively long illness prior to 
operation (three days to three weeks) indicated 
a secondary volvulus had been superimposed on 
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a simple obstruction. There was one death in 
this series, a seventy-two year old white 
woman who died on the eighth postoperative 
day. Autopsy revealed obstruction at the 
ordinary end to end ileoileostomy. 

In addition to the fatalities, three patients 
had prolonged, stormy courses with hospitaliza- 
tion for three to four weeks after surgery. The 
two fatalities among the twenty-three surgical 
patients produced a mortality of 8.7 per cent in 
this group but the over-all death incidence is 
16 per cent when the deaths of two nonsurgical 
patients are included. 

Volvulus can be a hidden development in 
unusual circumstances as exemplified by the 
two cases undiagnosed until autopsy. Frequent 
examinations and abdominal roentgenograms 
at six hour intervals will help solve the problem 
and allow for immediate surgery. 

In simple obstruction one must constantly 
watch for possible superimposed secondary vol- 
vulus needing immediate surgery. In therapy 
of the closed-loop obstruction early diagnosis 
and operation are mandatory. In the actual 
resection and anastomosis an oblique, oval- 
oval, mirror image, end to end arrangement 
allows the best possible connection. This par- 
ticular technic was employed in six cases with 
success. The same principle has been used in 
transverse colon and sigmoid anastomoses. 


SUMMARY 


Volvulus of the small bowel is present in a 
low percentage of patients admitted to the 
average general hospital. It necessitates prompt 
surgical intervention. The mortality in twenty- 
five cases presented here is 16 per cent. If sur- 
gery is performed sufficiently early so that 
resection is not necessary, morbidity and mor- 
tality are much decreased. There are two types 
of volvulus, primary and secondary. The 
secondary volvulus must be suspected when- 
ever there is a sudden change in a previously 
stabilized simple obstruction. If resection is 
done, care must be taken to use the longest 
line of end to end anastomosis such as the 
oblique mirror image connection described. 
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CASE REPORTS 


Malignant Synoviomas 


TWO DISTINCT VARIETIES 


BHOLANATH NADKARNI, M.D. AND ROBERT BRILL, M.D., Passaic, New Jersey 


From St. Mary’s Hospital, Passaic, New Jersey and 

Doctor’s Hospital, New York, New York. 

Mo" physicians are aware of the rapid, 
progressive course of the malignant 

synoviomas with early recurrence or hematog- 

enous metastases and, usually, a fatal outcome 

within six months to two years. 

However, there is a group of patients less 
frequently encountered in whom the develop- 
ment of this type of lesion does not follow such 
a rapid course. In these individuals the natural 
history of the disease is a prolonged one, with 
one or more recurrences locally, prior to me- 
tastasis and with variation in type of metastasis 
encountered. 

Of even greater practical importance to the 
patient is the fact that the histologic appear- 
ance may be quite similar to that of a cellular 
fibroma or fibrosarcoma, leading to an inaccu- 
rate pathologic diagnosis, followed by inade- 
quate surgical therapy. Such a situation was 
posed to us by Case 1, stimulating our interest 
in this problem and in our reviewing literature 
concerning malignant synoviomas. The pres- 
entation of Case 11, a typical, relatively rapid, 
fatality, is included for comparison. 


CASE REPORTS 


Case 1. B. Z., a thirty-eight year old white 
man, was admitted on June 30, 1957, complaining 
of a recurrent tumor mass of six months’ duration in 
the lateral aspect of the left knee. 

A tumor mass had been present for many years 
and had been previously removed from the lateral 
aspect of the left knee in 1952. The pathology 
report at that time was “cellular fibroma” and the 
possibility of recurrence was suggested. Recurrence 
of the mass was noted in December 1956, four 


years after the original excision. This one was not 
as large as the original, and there was no associated 
pain. 

On physical examination the lateral aspect of 
the left knee presented a 2 by 2 cm., nontender 
mass fixed to the lateral condyle. There was no 
associated lymphadenopathy. The remainder of 
the physical examination was essentially negative. 

The working diagnosis was tumor mass in the 
lateral aspect of the left knee; type and cause 
unknown. 

Laboratory findings obtained on admission were 
as follows: urine was clear with acid reaction and 
a specific gravity of 1.017. Albumin and sugar were 
negative. Leukocytes were 1 to 2 per highpower 
field. Red blood cell count was 4,600,000 per cu. 
mm. Hemoglobin was 13.7 gm. per 100 ml. White 
blood cell count was 8,100 per cu. mm. Polymor- 
phonuclear cells, 57 per cent; nonsegmented cells, 
1 per cent; lymphocytes, 40 per cent; monocytes 
2 per cent; platelets, adequate. 

On July 1, 1957, the tumor mass was excised. The 
gross findings were “a grayish yellow, irregular 
rubbery tumor mass which appeared to arise from 
the under surface of the tensor fascia and the lateral 
collateral ligament.” 

Microscopic sections revealed “‘a tumor composed 
of solid masses of elongated cells with dark nucleoli 
extending into histologically normal fat and fibrous 
tissue. Rarely huge nuclei are seen; mitosis is not 
encountered.” (Fig. 1.) This lesion was interpreted 
as a fibrosarcoma. After the wound healed, x-ray 
therapy was initiated and completed on Septem- 
ber 5, 1957. 

The tumor recurred in November 1958, about 
one and a half years later. An x-ray on November 
26, 1958, was reported as follows: “The femur is 
normal excepting for a localized area along the 
posterior aspect, approximately at its mid-level. 
At this point there are two closely apposed, osteo- 
lytic processes which are destroying the cortex, 
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Fic. 1. Case 1, A, first recurrence, September, 1957. Fibromatous area showing prominent nucleoli. B, second 
recurrence, November, 1958. Pseudoglandular areas. C, more fibromatous area with prominent nucleoli as in A. 
D, lymph node metastasis. (Original magnification of A, C and D, X 240; of B, X 53.) 


respresenting a neoplastic process. In view of the 
previously existing neoplasm from the knee joint, 
it is most likely that this is a local extension from 
the previous process.” 

The patient was then referred to Dr. George 
Pack [7] of New York. He interpreted the case as 
one of infiltrating synovioma. “These lesions” 
he said, “‘are considered as benign by most pa- 
thologists, on the basis of the preponderance of 
fibroblasts in rather an orderly arrangement. When 
one follows these patients along in the clinics, year 
after year, one finds that the natural history of the 
disease is not that of a benign tumor. Usually with 
each recurrence, the tumor appears more cellular.” 
Dr. Pack further commented that, “of all the 
sarcomas of the soft somatic tissues, the malignant 
synoviomas seem to have the greatest tendency to 
metastasize to nodes. In two different series, this 
frequency occurred in 16 and 20 per cent of cases.” 
Therefore, on December 15, 1958, he recommended 
and performed a hip joint disarticulation with deep 
iliac node dissection. 

The pathology report [17] on left leg and iliac 
lymph nodes was as follows: “The leg has been 
disarticulated at the hip joint. The knee joint is 


free of any tumor formation and the articular sur- 
faces are smooth. In the lateral belly of the biceps 
femoris is an oval, tan gray and somewhat friable 
mass 4 by 3 cm. in dimension. In the inguinal 
area, are several, slightly enlarged, tan gray and 
homogenous lymph nodes from the iliac area. The 
largest measures 3 by 2 by 1.5 cm. . 
“Microscopically, the mass in the muscular 
tissue is composed of compactly arranged oval 
and round cells with hyperchromatic vesicular 
nuclei in a pseudoglandular and alveolar pattern. 
Mitosis is present and abnormal nuclear forms are 
seen. In one area is a fibroblastic mass composed 
of mostly spindle shaped cells showing an inter- 
lacing pattern. (Fig. 1B and C.) Two of the iliac 
nodes show clusters of tumor cells.” (Fig. 1D.) 
The pathologic diagnoses were: “(1) metastatic 
synovial sarcoma of muscle of thigh . . . (2) meta- 
static synovial sarcoma of iliac lymph nodes.” 


In retrospect it can be noted that if the diag- 
nosis of synovioma had been established in 1952 
at the time of the first surgery, or even in 1957 
at the time of recurrence, a mid-thigh amputa- 
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tion would have resulted in a better chance of 
ultimate “cure” of this lesion and a less exten- 
sive and deforming type of surgical therapy 
would have been required. Contrasted with this 
ten year history is the following, typical, rela- 
tively rapid, fatal case of malignant synovioma: 


Case u. C. K., a forty-nine year old white 
man, was admitted in February 1953 for pain and 
a mass involving the plantar surface of the right 
foot. These symptoms had been present for four 
months. 

Physical examination revealed a moderately 
sized, tender mass involving the plantar surface 
of the right foot. There was no glandular enlarge- 
ment. Other systems were essentially negative. 
On February 16, 1953 the mass was simply excised. 
The pathologist noted ‘‘ .. . a diffusely cellular 
tumor composed mainly of polyhedral cells with 
large vesicular nuclei and frequent mitosis. These 
cells merge without sharp demarcation into longer 
fibroblasts. There are also small cystic spaces lined 
by flattened cells.” (Fig. 2.) This was diagnosed as 
malignant synovioma. 

The patient refused recommended amputation 
and was readmitted in November 1954, one and 
a half years later, with a recurrent tumor mass 
in the right foot. He again had a local excision on 
November 23, 1954. 

The histologic appearance was similar to the 
original tumor with slight increase in histologic 
activity. This was diagnosed as recurrent synovial 
sarcoma. 

This case was reviewed by Arthur Purdy Stout 
[10]. His comments in part are as follows: 

“Tt is to be feared that this man has delayed too 
long, and whether or not they are demonstrable 
by x-ray, there are already lung metastases present. 
One cannot be certain of this, however, and I 
would strongly urge amputation of the foot as was 
originally recommended.” 

However, the patient again refused amputation 
and was next seen in October 1955 with numerous 
metastatic nodules throughout both lungs. 


Case 11 presents the onset, duration, recur- 
rence and hematogenous spread of a typical 
malignant synovioma. 


HISTORY 


The term synovioma was introduced by 
Lawrence Smith [9] in 1927 to designate malig- 
nant tumors of the synovial tissues which are 
generally encountered in the vicinity of joints. 

According to Berger [2], the first case of 
synovioma was recorded by Stur in 1893. Since 
then many workers have reported several cases 
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Fic. 2. Case 1, typical synovial sarcoma with similar 
cells and mitosis. (Original magnification X 240.) 


of synovioma. In 1944, Haagensen and Stout 
[4] reviewed all reported cases in the literature 
(which numbered ninety-five) in addition to 
nine cases from their own files. During the same 
year, Murray, Stout, and Pogogeff [6] culti- 
vated cells in vitro from three human synovial 
sarcomas and studied their characteristics in 
comparison to the normal synovial tissues. 


GENERAL CLINICAL FEATURES 


The so-called synovioma has been known to 
develop even at a considerable distance from 
a joint, for instance, in an intermuscular space. 
All this raises questions about the nature of 
the lesion and about the matter of terminology 
in relation to it. The tumor presents a highly 
distinctive histologic pattern which gives it a 
special character and that is the presence of 
clefts and tubular spaces lined by cells capable 
of secreting a mucin-like substance. It is this 
trait that suggests a relationship between the 
tissues of this tumor and synovial lining 
structures. 

Incidence. Synovioma comprises 8.3 per 
cent of all malignant neoplasms of the soft 
somatic tissues. It occurs usually in young 
adults with a slight predilection for females. 

Location. The location of these tumors as 
reported by Pack and Ariel [8] in order of fre- 
quency is knee, foot, and hand; the abdominal 
wall is the rarest site. 

Duration of Symptoms. According to Ge- 
schichter [3], of twenty-seven cases that were 
recorded, in fifteen the duration of symptoms 
averaged three months and in the remaining 
twelve, six and one-half years. In three cases 
the malignant tumor apparently originated 
from a pre-existing benign lesion, which had 
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been present for fifteen to twenty years. These 
three cases seem similar to Case 1. 

Sites of Origin. L. W. Smith [9] has desig- 
nated these as follows: (1) synovial membrane 
of the joint cavity; (2) synovial membrane of 
overlying bursa; (3) tendon sheaths and 
fascial aponeuroses in the neighborhood of the 
joint. Granville A. Bennett [7] stated, ‘“Bursal 
spaces lined by synovial membranes may 
develop in connective tissues of the body be- 
cause of certain mechanical bony prominence, 
or irritation caused by imperfect repair of an 
injury to bone such as pseudoarthrosis; the 
possible development of synovial tissues from 
other mesenchymal tissues when appropriately 
stimulated explains the occurrence of synoviae! 
membrane tumors in regions which are weli 
removed from the articulations themselves.” 

Microscopic Pathology. 
a synovioma is given its character by two 
types of cells which are closely intermingled. 
They may be present in varying proportions 
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to demonstrate areas of malignant synovioma, 


- should the pathologic diagnosis of fibrosar- 


Tissue pattern of 


and various stages of differentiation. One of 


the cell types, the fibrosarcomatous component 
of the lesion, is represented by spindle shaped 
cells, associated with reticulin fibers and/or 
collagen. The other constituent, regarded as 
the synovial component, presents a good deal 
of variety in respect to cytologic details of its 
cells and the pattern of their arrangement. 
These cells may be somewhat elongated, plump 
or polygonal and may be present in compact 
sheets, cords or nests, or pseudoglandular 
formations. 

The form and arrangement of the synovial 
cells and the fact that they produce a mucus- 
like substance when cultivated in vitro, seem to 
relate these cells in particular to the specialized 
mesenchymal tissue out of which the synovial 
linings of joints are formed. 

In one lesion or another the fibrosarcomatous 
tissue may so dominate the picture that many 
areas of the lesion may have to be examined 
to find synovial tissue elements and thus 
establish a diagnosis of synovioma. Thus, a 
synovioma may be misinterpreted as a fibro- 
sarcoma. This point should be emphasized. 
With soft tissue lesions, especially in the region 
of the knee, the foot or the thigh, or the wrist 
or hand, a diagnosis of fibrosarcoma should be 


viewed with skepticism. Not until the pa- 


thologist has assured the surgeon that he has 
taken sections from many portions of the 
tumor and has definitely looked for and failed 
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coma be accepted. 

Metastases. The most common location for 
metastatic deposits are the lungs where 65 per 
cent are found [8]. The metastases are usually 
by the blood stream. One unique feature of 
synovial sarcoma is the occasional occurrence 
of metastasis to regional lymph nodes. Haagen- 
sen and Stout list eleven instances of regional 
lymph node metastases. 

Clinical Complaints and Findings. The du- 
ration of complaints by the time of surgical 
intervention may be only a few months but is 
often two to three years or longer, the average 
duration of symptoms being 22.8 months. First 
difficulty noted is gradually increasing pain at 
the affected site. Some are aware of a lump 
even before the onset of pain. The affected 
region is likely to be found somewhat enlarged 
and tender and to present a palpable mass. As 
reported by Pack and Ariel, painless mass 
occurs most frequently, a painful and tender 
mass next, and least commonly, there may be 
no symptoms. 


DIAGNOSIS 


Diagnosis is usually made by microscopic 
examination. Any subcutaneous or deeper 
tumor of the extremities, especially about the 
knees, the hands and the feet, might be a 
synovial sarcoma. The usual small size, in- 
sidious onset, indolent growth and asympto- 
matic nature lull suspicion away from the very 
malignant character of the lesion. 

The occasional sarcoma that arises from 
synovioma and exists as a small, apparently 
benign mass for many years (ten to thirty 
years) directs attention to the fact that all soft 
somatic tumors of the extremities should be 
held in suspicion as being malignant synovioma 
or some precursor of synovial sarcoma. 

Roentgenograms of suspicious regions may 
reveal a soft tissue density and if this reveals 
calcific deposits, the suspicion of synovioma is 
augmented. 


PROGNOSIS 


The over-all end results from treatment of 
synoviomas are not good, “but still cures are 
being achieved.” [8] Survival rate has been 
found to be higher in younger age groups and 
also when pain is present. 


Recurrence. 
by Pack, recurrence developed in thirty-eight 
following initial attempts at local resection. 
Recurrence rates of sixty-three per cent empha- 
sizes the futility of attempting local excision 
rather than amputation, once the diagnosis has 
been established. 


Of the sixty patients observed 


TREATMENT 


The preferred treatment consists of the fol- 
lowing: If no metastasis is evidenced by 
roentgenogram of the chest and _ regional 
lymph node exploration, then a rather high 
amputation would suffice. If the node involve- 
ment has occurred, then one has to supplement 
the amputation with dissection of the lymph 
nodes en bloc. 


COMMENTS 


Case 1 presented an example of the less well 
known type of slowly growing malignant 
synovioma which often has the knee as its site 
of predilection. The course of the disease in 
this case and similar ones from the literature 
show a histologic pattern different from the 
usual form. 

These synoviomas, as Case 1 illustrates, 
pursue a quiescent existence for years, after 
which they assume a more malignant course. 
The initial histologic pattern, of orderly 
arranged fibroblasts, becomes histologically 
more active with each recurrence. An original 
diagnosis of benign fibroblastic tumor might 
be changed to fibrosarcoma of slow growth 
potential. However, sections taken from many 
areas, may show the pseudoglandular pattern 
typical of synovioma and result in definitive 
surgery before lymph node metastases have 
developed. 


CONCLUSION 


Because of the inexorable, progressive course 
of these slowly developing, malignant synovi- 
omas and the fact that in the early stages 
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metastases are unlikely, all orthopedic sur- 
geons and all pathologists should be aware of 
this type of neoplasm. Lesions which they 
consider fibrosarcomas should be carefully re- 
viewed to see if there are any areas suggestive 
of malignant synovioma. If such areas suggest- 
ing malignant synoviomas are found, the pre- 
ferred therapy would be adequately high ampu- 
tation to prevent such continuation of the 
process and metastasis to pelvic lymph nodes, 
as occurred in Case 1. 


SUMMARY 


1. A distinct variety of slowly progressive 
synovioma has been described, which re- 
vealed increasing histologic activity with each 
recurrence. 

2. A typical, more rapid case of synovioma 
has been described for comparison. 

3. From a review of the literature, the above 
two types are compared and discussed. 
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U is difficult to outline a regimen for the care 
of patients with old navicular fractures 
since every patient presents an individual prob- 
lem. Socioeconomic factors such as the patient’s 
occupation, emotional stability, financial re- 
sponsibilities, ability to work while wearing a 
wrist support and handedness are all important. 

The earliest operative procedures commonly 
used were excision of parts of the carpus. The 
entire proximal carpal row may be removed. 
Stack [39] enthusiastically supported this type 
of operation but removed only the navicular 
and lunate bones. Other orthopedic surgeons, 
however, have criticized the results [7,20]. 
Excision of the entire navicular bone [17,21, 
27,38,46] which has been performed for so 
many years is seldom satisfactory [2,6,19,37,43]. 
Another type of excision which has its advo- 
cates is the removal of the proximal fragment 
[40,42]. In an excellent review of the problem, 
Cave [11] reported many failures. Other sur- 
geons [15,35] confirm his findings. All these 
excisions appear to fail for the same reason: 
the anatomy of the wrist is distorted to such 
a degree that the remaining bones subluxate. 
Following such subluxation, degenerative ar- 
thritis occurs rapidly. In an attempt to over- 
come this problem Metcalfe [25] and Legge [23] 
independently described spherical vitallium 
prosthetic replacements. Despite these enthusi- 
astic reports, this procedure is used by very 
few surgeons. 


San Francisco, California 


Cotton [12] first wrote of the relation of the 
painful pseudoarthrosis to proliferation of the 
radial styloid and reported ‘admirable re- 
sults” from a case of styloidectomy in 1922. 
Kitchin [22] performed this operation on coal 
miners in Northern England but it was not 
until 1956 [34] that any comprehensive study 
of simple styloidectomy came to general 
notice. Good results have been reportec in 
many cases and there are indications for this 
simple procedure. 

Another interesting approach which needs 
further evaluation was described by Bentzon 
[5]. He interposed an adipose and connective 
tissue flap between the fragments with appar- 
ent good results in five of six cases. A more 
recent report confirms his results [30]. 

Direct attacks on the nonunion of the frac- 
ture have been made. Using Beck’s method of 
drilling blindly across the fragments, Schnek 
[32] reports good results. In early reports Soto- 
Hall [36] supported this technic but later [37] 
believed it had little place in the therapeutic 
regimen. Bohler [6] agrees that this type of pro- 
cedure is seldom indicated. Metallic internal 
fixation has been attempted, first by Boéhler [6] 
and Geissendérfer [18] using a wire peg un- 
successfully and more recently by McLaughlin 
[24] and Miller [26] with lag screws. These 
reports are enthusiastic but again, more time 
will be needed to complete evaluation of this 
technic. A better established operation with 
numerous advocates is bone grafting. It was 
apparently first performed by Smith [33] but 
was first reported by Adams [2]. The writings of 
Murray [28,29] and Cravener [13,14] popular- 
ized the operation but in other hands the 
results were not so gratifying [11,16,45,46]. 
Burnett [9,70] in a review of Adams’ first case 
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stated that only fibrous union developed, but 
claimed excellent functional results in a small 
number of his own cases with similar fibrous 
union. Barnard [4] combined grafting with 
styloidectomy and was satisfied with the re- 
sults in ten cases reported in 1948. Intracarpal 
fusions have been reported in a small series of 
cases [41] but are not generally satisfactory [44]. 
It is evident from these reports that very few 
procedures have withstood the test of time. 
Almost in desperation some surgeons have 
reverted to prolonged immobilization [3,31, 
40,45] or arthrodesis of the wrist in cases in 
which degenerative changes have already 
occurred. The following case history illustrates, 
the problem. 


CASE REPORT 


P. W. was first seen in 1946 at the age of seven- 
teen by one of us (D. K.). A year previously he 
had “sprained” his right wrist while playing foot- 
ball. The wrist bothered him but it was not until 
five months after the original injury that radio- 
graphs were taken which showed a fracture through 
the waist of the scaphoid. His arm was then put 
in a plaster cast for four and a half months. Still 
later, the patient was referred to Stanford Uni- 
versity Hospital because of severe pain in the 
wrist and nonunion of the fracture. Due to the 
long interval since the injury a bone grafting 
operation was performed. As this failed, the 
proximal fragment of the navicular was excised, 
but the symptoms continued. Arthrodesis was 
advised but in place of the usual procedure, fusion 
was produced between the radius, scaphoid and 
lunate to retain movement in the mid-carpal and 
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Fic. 1A. Established nonunion following prolonged 
immobilization and grafting. 


carpal-metacarpal joints. (Fig. 1.) Subsequently, 
Watson-Jones [45] has described a similar principle. 
Today, ten years later, the patient has no pain in 
his wrist, and limited but very useful movements. 
He does not perform heavy labour but plays golf 
well, plays the accordion and apart from feeling 
an occasional dull ache during wet weather he 
regards his wrist as normal. 


OPERATIVE TECHNIC 


Either a dorsal or lateral incision with re- 
moval of radial styloid can be used. The carpus 
is examined and if the head of the capitate is 
relatively normal the cartilage is excised from 


Cc 


Fic. 1. B, the same patient after excision of the proximal fragment. C, the same patient after radiocarpal arthrodesis. 
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TABLE I 


DATA AND POSTOPERATIVE RESULTS 


Gordon and King 


| Motion* 
Case, Age | se sida Pai | Strength | 
(yr.) and Lesion rom ain Postopera- | 
Operation | Postoperatively | 
Ses | ostoperatively tively | 
(yr.) . | Lateral 
| | posterior | 
| | 
J. V.,22,M_ | Nonunion 2 None Minimal _ | Capitate to | 10 5° 
| . 
| weakness radius 
E.C.,25,F | Keinbock’s Some when spank- | Full | Capitate to 10° 10° 
ing children | radius 
H. C.,26,M_ | Old nonunion asep- 3 Some in cold Full | Navicular- 23° 25° 
tic necrosis proxi- weather, does lunate to 
mal fragment ranch work radius | 
A. C.,26,M | Nonunion aseptic | 8 Some when using} Minimal | Navicular- . 18° 
p g | 34 
necrosis small wrenches weakness | [unate to 
| radius 
P. W.,29,M | Old nonunion 10 None Full | Navicular- a | 2 
abstracted | lunate to 
radius 
C. C.,46,M_ | Keinbock’s 5 | Discomfort when | Full, able to! Navicular- 50° 27 
4 | : | | 4 
hammering nails | milk cows | lunate to 
| radius 
O. J.,38,M_ | Old nonunion 2 Discomfort with | Minimal | Navicular- ry a 49° 
heavy ranch work| weakness | Iunate to 
| | radius 


* Measured on roentgenograms. 


the adjacent joint surfaces of the radius, lunate 
and navicular. Any resulting gap is packed with 
cancellous bone from the distal radius or ilium. 
A long plaster cast is applied to the arm with 
the elbow flexed at an angle of 90 degrees, the 
forearm in mid-position, and the wrist 30 
degrees dorsiflexed; it is retained until union 
is sound, usually two and a half months. If the 
capitate is involved in the process, it too is 
included in the fusion mass. 


RESULTS 


Although this operation has been described 
by Watson-Jones [45] there is no report on its 
results. We have had experience with seven 
patients, six male and one female. (Table 1.) 
Each patient had a weak stiff wrist which was 
quite painful. The patients have been observed 
from two to ten years postoperatively. No 
patient has significant pain. Four patients 
have normal grip and the other three have good 
power. All patients showed marked improve- 
ment of grip from their preoperative condition. 
Five of the seven have limited but useful 
movement; in the other two, the mid-carpal 


joint is included in the fusion and their wrists 
are stiff. 


COMMENTS 


The range of normal flexion and extension 
of the wrist varies greatly from person to 
person, but the average total range is about 
140 degrees. Similarly wide variations are pres- 
ent in lateral movements, which average 
60 degrees. After fusion of only the proximal 
row of the carpus the total range of flexion and 
extension averaged 42 degrees and total lateral 
movements 30 degrees. By contrast in the two 
patients in whom the capitate was included in 
the fusion mass, the anteroposterior movement 
was only 10 degrees, the lateral movements 
were similarly decreased. While the range of 
movement retained after this operation is far 
from normal it gives much better function than 
the trace of movement resulting from tradi- 
tional methods of arthrodesis of the wrist. 

Another aspect of this localized fusion should 
be taken into account. Good function of the 
hand is at least partially dependent on the for- 
mation of a metacarpal arch during the act of 
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grasping. While Bunnell [8] believed that the 
metacarpals of the ring and little finger are 
the only mobile ones, Abbott [1] claimed that 
ll carpal-metacarpal joints are involved in 
forming a good metacarpal arch. It is certainly 
crue that inability to form this arch materially 
weakens the grip. We agree with Abbott, 
therefore, that wrist fusion should not cross 
the metacarpal joint. We believe this point 
has not been sufficiently stressed in the past. 

The original operation was performed to 
conserve movement and relieve pain. Pain 
was relieved in this patient and all six operated 
on subsequently. While the etiology of this 
pain remains an enigma, the fact remains that 
fusion of the radiocarpal joint relieved the pain 
in the patients reported on. 

Despite the fact that our results appear 
good, there is always the possibility that with 
the further passage of time degenerative 
changes will occur at the distal joint. If this 
is the case, the relatively simple procedure of 
excision of cartilage and insertion of cancellous 
bone chips can accomplish fusion of the 
distal joint and still not damage the carpal- 
metacarpal articulations. 


SUMMARY 


An operation for advanced painful lesions 
of the proximal carpal row is described. 

It has given the desired pain-free result in 
seven consecutive cases. While limiting move- 
ment it does not lead to complete stiffness of 
the wrist, and the strength of the grip is not 
appreciably weakened. 
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Pilonidal Sinus Carcinoma 


Joun L. Terry, M.D., Columbus, Ohio, Joun C. GAIsFORD, M.D. AND DwiGut C. HANNA, M.D., 
Pittsburgh, Pennsylvania 


From the Department of Plastic and Reconstructive Sur- 
gery, University of Pittsburgh, Pittsburgh, Pennsylvania. 
sen purpose of this paper is to present a 

case of squamous cell carcinoma arising in 
a pilonidal sinus of twenty-six years’ duration. 
A review of the literature has produced only 
eight cases of malignant degeneration occurring 
in an area of pilonidal disease, and these will 
be summarized briefly. 

The more common complications related to 
pilonidal disease are local cellulitis, abscess 
formation and recurrent sinuses [7]. Several 
less frequently encountered complications in- 
clude osteomyelitis of the sacrum, meningitis 
[11,13] and malignant degeneration of the 
cyst wall or sinus tract. 

Malignant degeneration has occurred as a 
late complication of many varieties of per- 
sistent wounds and chronically irritated tissues 
such as in empyema and osteomyelitic sinuses 
[10,12], varicose ulcers, anal fistulas, bed sores, 
calluses, and unstable scars of thermal, chem- 
ical and radiation burns [17]. Fortunately, the 
incidence of such malignant change is rela- 
tively uncommon, estimated at about 0.5 per 
cent in chronic osteomyelitis [1], and no cases 
of squamous cell carcinoma of pilonidal origin 
were reported [2] in 86,333 admissions among 
members of the armed services during World 
War 11. 

Gillis and Lee [4] stress the fact that chron- 
ically irritated tissues have long been recog- 
nized as fertile soil for the development of 
squamous cell carcinoma, and also that this 
carcinoma has the potential of becoming viru- 
lent, with the ability to infiltrate extensively 
and to become widely disseminated. A carci- 
noma arising under these conditions should 
be treated as urgently and radically as any 
other form of malignant degeneration. 

In 1828 Jean Nicolas Marjolin [8,9] pub- 
lished a paper calling the attention of the 


medical profession to the occurrence of carci- 
nomatous transformation in degenerating and 
unstable scars. Seemingly, with the passage of 
time, economy of medical expression has in- 
cluded any carcinomatous degeneration of long- 
standing scars, cutaneous ulcers and various 
sinus tracts under the classification of “‘Mar- 
jolin’s ulcers.” 


REVIEW OF LITERATURE 


The first case of malignant degeneration of 
a pilonidal sinus was reported by Wolff [20] 
in 1900. This occurred in a twenty-one year 
old white woman in whom a sinus developed 
following the excision of a dermoid cyst from 
the sacrococcygeal region. Periodically, the 
sinus drainage would spontaneously cease, 
followed shortly by the formation of an abscess 
requiring incision and drainage. Two persistent 
drainage sites subsequently developed, for 
which an elective excision was performed. 
Examination of the specimen showed a squa- 
mous cell epithelioma present. In 1937 Single- 
ton [15] reported the second case as part of a 
discussion of a paper presented by Gage [3]. 
Although the complete case is not in the 
literature, reference is made to a fifty-one year 
old man who died of a carcinoma secondary to 
a pilonidal sinus. 

The third case was reported by Shubert [74] 
in 1939, in which an ulcerated, papillomatous 
lesion of the sacrococcygeal region occurred 
in a forty-six year old white man. Excision 
showed the lesion to be a dermoid cyst with 
a large squamous cell epithelioma arising in 
the wall of the cyst and eroding through to the 
skin surface. Goldman and Kalow [5] reported 
the fourth case in 1940. This occurred in a 
fifty-six year old white woman who had had 
pilonidal disease characterized by intermittent 
episodes of swelling and inflammation for one 
year. Microscopic examination of the routine 
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specimen disclosed a basal cell epithelioma 
arising in the cyst wall and adjacent sinus 
tract. 

In 1941 Tendler [76] reported on a fifty-five 
year old white man as the fifth case of malig- 
nant degeneration in a pilonidal disease area. 
This patient had had a draining lesion of the 
sacrococcygeal region for twenty years, which 
had enlarged and spread to adjacent tissues 
one year prior to consultation. At the time of 
the patient’s admission to the hospital, the 
lesion was still confined to the sacrococcygeal 
region and was an irregular, cauliflower-like, 
grayish pink, ulcerated mass with rolled edges, 
measuring 24 by 30 cm. A biopsy was reported 
as showing a grade 1 adenocarcinoma of sweat 
gland origin. The patient was treated with 
radiation, and the lesion progressed, even 
during the period of treatment. Vara-Lopez [18] 
reported a sixth case in 1947, in a sixty-six 
year old woman with a thirty-nine year history 
of intermittent episodes of acute inflammation, 
abscess formation and subsequent drainage 
from the sacrococcygeal region. Five years 
prior to seeking surgical aid, she noted the 
appearance of a mass that bled easily when 
traumatized. Microscopic section of the lesion 
showed an epithelioma arising in the pre- 
existing pilonidal sinus tract. 

Hall and Lee [6] reported on a forty-two year 
old white man who had had recurrent swelling 
and pain in the sacrococcygeal region for 
twenty years, treated by four previous inci- 
sions and drainages, but with no attempt at 
formal excision. A brown, indurated area was 
noted, containing multiple sinus tracts, pro- 
ductive of a purulent discharge, as well as a 
2 cm. necrotic area with raised, rolled edges. 
Only on the fourth biopsy of the ulcerated area 
was a diagnosis of well differentiated squamous 
cell carcinoma made. The lesion was removed 
by wide local resection, including the sacral 
fascia and portions of the gluteal muscles, 
following which the wound was covered with 
split-skin grafts. Six months postoperatively 
the graft was excised and primary skin closure 
performed. Five years postoperatively, the 
patient was still free of disease. 

The most recently reported case [19] occurred 
in a forty-three year old white man who had 
had a draining mass in the sacrococcygeal 
region for twenty-one years. There had been 
two episodes of abscess formation with spon- 
taneous drainage, followed by a third abscess 


which necessitated formal incision and drain- 


‘age. Four years later, a mass appeared and 


was grossly neoplastic, and a biopsy was 
reported as squamous cell carcinoma. The mass 
measured 2 by 2.5 inches and was surrounded 
by a 1.5 inch erythematous margin. Wide local 
excision to remove this mass and several adja- 
cent draining sinuses was performed, exposing 
the sacral and gluteal fascia, and the wound 
was packed open. Five weeks postoperatively 
the wound was covered with split-skin grafts. 
Histologically the specimen was observed to 
be a squamous cell carcinoma with local inva- 
sion of the adipose tissue and infiltration of 
the lymphatics of the surrounding skin. 


CASE REPORT 


This fifty-three year old white male barber was 
seen with a twenty-six year history of sacro- 
coccygeal disease. Initially repeated episodes of 
abscess formation and subsequent spontaneous 
drainage were reported. After a two year period 
a wide excision of the area was performed, and the 
surgical defect was packed open postoperatively. 
The operative site healed by secondary intention 
and remained closed for ten years, when a small, 
painless, draining sinus reappeared. This sinus 
tract persisted with slight drainage until the area 
was re-excised three years later and the wound 
again allowed to heal by secondary intention. The 
area again remained intact for ten years, when 
another persistent sinus tract appeared which 
produced purulent material. Six months later an 
ulcerated, rolled-edged, friable lesion developed 
at the mouth of the sinus tract (Fig. 1). A biopsy 
of the ulcer base was reported as squamous cell 
carcinoma (Fig. 2), and the patient was admitted 
to the hospital. 

Physical examination at the time of admission 
showed the patient to be an alert, cooperative, 
short, well nourished white man, with a pulse of 
76, blood pressure 154/90 mm. Hg, and respira- 
tions 15 per minute. Over the sacrococcygeal 
region, an offensive, deeply ulcerated, friable, 
slightly tender lesion with a necrotic base was 
present on the skin surface, and measured 9.5 cm. 
in its greatest diameter. Eight cm. lateral to the 
pilonidal ulceration was an erythematous, slightly 
tender, intracutaneous, parenchymatous, ill defined 
mass that was clinically believed to be a metastasis. 
No axillary or inguinal lymphadenopathy was 
noted at this time. Rectal examination showed a 
smooth, bilobed prostate and a normal anterior 
sacral contour. 

Because of the extremely poor hygiene associated 
with this lesion, the patient was placed on a routine 
of twice daily sitz baths in detergent solution. 
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‘1G. 1. Squamous cell carcinoma arising as a recurrent 
jilonidal sinus tract. A cutaneous metastasis is present 
n the skin of the right gluteal region. 


During this interval the following preoperative 
data were obtained: white blood cells, 14,600 per 
cu. mm., with a slight shift to the left; hemoglobin, 
12.8 gm. per cent; total protein, 7.4 gm. per cent, 
with a normal albumin/globulin ratio; non-protein 
nitrogen, 30 mg. per cent; fasting blood sugar, 
i111 mg. per cent; alkaline phosphatase, 5 
Bodansky units per 100 cc.; serum cholesterol 
208 mg. per cent with 123 per cent esters. A 
chest roentgenogram was interpreted as showing 
no abnormalities. However, an electrocardiogram 
showed evidence of old myocardial damage on 
an arteriosclerotic basis. 

During the period of preoperative evaluation, 
a right inguinal mass developed. Excision biopsy 
of the right inguinal mass and very wide local 
excision of the sacrococcygeal lesion were per- 
formed simultaneously. The pilonidal surgical 
defect was covered immediately by thin split-skin 
grafts. The right inguinal lymph node biopsy con- 
tained squamous cell carcinoma and the patient 
subsequently underwent a bilateral radical groin 
dissection with metastatic squamous cell carci- 
noma present in both the right and left sides. 
(Figs. 3 and 4.) 

The patient remained clinically free of disease 
for only eight months, after which he first com- 
plained of back pain and progressive swelling of 
the right lower extremity. Para-aortic metastases 
were subsequently demonstrated by intravenous 
pyelograms and the patient died sixteen months 
following the original operative procedure. 


COMMENTS 


There have been too few well documented 
cases of squamous cell carcinoma arising in an 
area of pilonidal disease to propose any formal 
plan of management. A reasonable program 
must include a thorough preoperative study 


Pilonidal Sinus Carcinoma 


467 


Fic. 2. Biopsy of the sacrococcyg 
a squamous cell carcinoma invading the adjacent 
tissues. 


of the patient to determine the extent of the 
disease, with particular attention to examina- 
tion of the adjacent tissue for local extension 
and of the inguinal regions for lymph node 
metastases. Roentgenograms of the pelvis, 
lumbosacral spine and chest are indicated and 
a barium enema and intravenous pyelogram 
should be considered in the presence of inguinal 
metastases. A rectal examination and the usual 
preoperative studies for the evaluation of any 
patient undergoing a major surgical procedure 
are indicated. 

Because of the poor local hygiene accom- 
panying chronic draining wounds, a bath in 
detergent soap solution twice daily for several 
days preoperatively is an effective means of se- 
curing local cleanliness. This procedure is espe- 
cially important if the operative defect is to be 
covered with split-skin grafts. The bowel is 
prepared by cleansing enemas the evening and 
morning preceding operation and a Foley 
catheter may be inserted to allow the patient 
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Fic. 3. Sections of the inguinal lymph nodes contained metastatic squamous 
cell carcinoma characterized by sheets of pleomorphic, bizarre cells, with 


numerous mitotic figures. 


Fic. 4. High power (magnification X 450) view of the metastatic tumor show- 
ing mitotic frequency, pleomorphism and lack of differentiation. 


to lay in a prone position for a minimum of 
five days postoperatively. 

Surgical excision of the lesion should include 
at least a 3 cm. margin of adjacent grossly 
normal skin as well as the fascia overlying the 
gluteus maximus musculature and especially 
the dense ligamentous postsacral fascia. If the 
tumor grossly penetrates this deep fascial layer, 
wide local excision of the entire coccyx and the 
outer table of the sacrum should be accom- 
plished. Thin (0.008 to 0.010 inch) split-skin 
grafts serve well to cover the operative defect, 


and they may either be applied primarily or 
the wound may be packed for several days to 
allow granulation tissue to form. Then the skin 
grafts may be applied to effect wound closure. 
If it is necessary to perform groin dissection 
in the presence of palpable lymphadenopathy, 
it seems reasonable to delay such a dissection 
for ten to fifteen days to allow the recently 
applied postsacral split-skin grafts to become 
well situated. 

Postoperatively the patient should be kept 
in a prone position for five days and given 
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Pilonidal Sinus Carcinoma 


low residue high-protein high-caloric diet 
upplemented with vitamin C. Use of paregoric 
luring this period will help maintain a clean 
lressing. The initial dressing is changed on 
he fifth postoperative day and the patient 
nay be ambulated after this time on a progres- 
ive basis. 

Although carcinomatous degeneration in an 
irea of pilonidal disease is a very unusual 
omplication, it should certainly be a con- 
ideration when dealing with a patient having 
. long history of intermittent abscess formation 
ind drainage in the sacrococcygeal region. 


SUMMARY 


1. The previously reported seven cases of 
nalignant change in an area of pilonidal dis- 
ease are reviewed and an additional case 
presented. 

2. Wide excision of the primary lesion with 
primary operative defect coverage with a thin 
split-skin graft and groin dissection for palpable 
|ymphadenopathy are presented as the current 
management of squamous cell carcinoma aris- 
ing in an area of pilonidal disease. 


REFERENCES 


. Benepict, E. B. Carcinoma in osteomyelitis. Surg. 
Gynec. e” Obst., 53: 1, 1931. 

. DENNING, J. S., FREDERICK, J. F., Gotp, D. and 
Poth, E. J. Pilonidal disease; review of literature 
and a method of closure. Am. Surgeon, 20: 1250, 
1954. 

. Gace, M. Pilonidal sinus: an explanation of its 
embryologic development. Arch. Surg., 31: 175, 
1935. 

. Gituis, L. and Leg, S. Cancer as a sequel to war 
wounds. J. Bone é* Joint Surg., 33-B: 167, 1951. 

. Gotpman, H. and Ka ow, I. Pilonidal cyst com- 


a) 


plicated by basal cell epithelioma. Bull. Hosp. 
Joint Dis., 1: 89, 1940. 

6. Hatt, A. and Lege, G. J. Squamous cell carcinoma 
complicating a pilonidal sinus. Cancer, 9: 760, 
1956. 

. Hoppinc, R. A. Pilonidal sinus: review of the 
literature with comments on the etiology, differ- 
ential diagnosis and treatment of the disease. 
Am. J. Surg., 88: 780, 1954. 

. Marsouin, J. N. Dictionnaire de Médicin, vol. 21, 


. Marsouin, J. N. Ulcére. In: Dictionnaire de 
Médicin, 2nd ed., vol. 30, p. 10. Scars, p. 22. 

. McAnatty, A. K. and Docxerty, M. B. Carci- 
noma developing in chronic draining cutaneous 
sinuses and fistulae. Surg. Gynec. e” Obst., 88: 
87, 1949. 

. Morse, T. S. Staphylococcus meningitis secondary 
to a congenital sacral sinus. Surg. Gynec. é* Obst., 
42: 304, 1926. 

. Nrepauer, J. J. Development of squamous cell 
carcinoma in the sinus tracts of chronic osteo- 
myelitis. J. Bone er Joint Surg., 28: 280, 1946. 

. RipLey, W. and Tuompson, D. C. Pilonidal sinus 
as route of infection in case of staphylococcus 
meningitis. Am. J. Dis. Child., 36: 785, 1928. 

. SHuBErRT, H. Karzinomatose entartung von Steiss- 
dermoiden. Zentralbl. Chir., 66: 2098, 1939. 

. SINGLETON, A. Q., Sr. Tr. South. Surg. A., 51: 71, 
1937. 

. TENDLER, M. J. Pilonidal sinus: a review of its 
literature and a report of 87 cases. South. M. J., 
34: 1156, disc. 1166, 1941. 

. Treves, N. and Pack, G. T. The development of 
cancer in burn scars: an analysis and report of 
34 cases. Surg. Gynec. &e” Obst., 51: 749, 1930. 

. Vara-Lopez, R. Dos casos de epitheliomas de la 
region sacrocoxigea consectivos a un quiste 
pilonidal y a un teratoma presacro. Rev. clin. 
espan., 24: 367, 1947. 

. WernsTEIN, M., Roperts, M. and Reyno tps, B. 
Carcinoma complicating pilonidal sinus. New 

York J. Med., 57: 2089, 1957. 

. Wo rr, H. Carcinom auf dem Boden des Dermoids. 

Arch. klin. Chir., 62: 731, 1900. 


9 
10 
II 
12 
13 
I 
I 
16 
I 17 
2 
I 
3 
Ig 
4 
2 
5 
r 
n 
n 
n 
y 
e 
t 
n 


Internal Drainage of Malignant Pancreatic 
Cysts as an Effective Palliative Procedure 


ALEx G. SHULMAN, M.D., RicHARD W. LIPPMAN, M.D.* AND WALTER MILLER, M.D., 
Los Angeles, California 


From the Department of Surgery, Temple Hospital, 
Los Angeles, California. 


tigre purpose of this paper is to illustrate the 
utilization of internal drainage (cysto- 
jejunostomy) in a case of nonresectable cyst- 
adenocarcinoma of the pancreas. The palliation 
thus provided was so striking and so prolonged 
that it seemed worthwhile to report this result 
to emphasize the possible effectiveness of this 
procedure in an otherwise hopeless situation. 

Papillary cystadenocarcinoma is a rare dis- 
ease. Lichtenstein [1], Miller et al. [2] and 
Mason et al. [3] each reported a single case. 
Warren and Cattell [4] reported nine cases in 
a total of 120 pancreatic cysts of all types. The 
Tumor Registry of the Los Angeles County 
General Hospital contained two cases in the 
ten year period between 1950 and 1960. 

The ideal treatment of benign pancreatic 
cysts is total extirpation; however this is 
feasible only in small lesions ideally situated 
away from major blood vessels. Internal drain- 
age [5,6] and choledochal sphincterotomy [7] 
have been recommended for nonresectable 
benign cysts. 

Most cases of cystadenocarcinoma are non- 
resectable. External drainage, with or without 
marsupialization, has been recommended for 
palliation. However, skin excoriation, per- 
sistent fistulous drainage and electrolyte losses 
which often ensue cannot be regarded as 
palliative. Internal drainage for palliation has 
been used only occasionally and does not 
appear to be generally appreciated. 

Adams and Nishijima employed side to side 
cystojejunostomy in one such case in 1946 [8] 
and Cattell and Warren [9] reported this 
patient alive two years later. 


The following report is of a patient with a 
large symptom-producing cyst of the pancreas, 
which at operation proved to be cystadeno- 
carcinoma. A palliative Roux-Y cystojejunos- 
tomy was performed. Following operation this 
patient became asymptomatic and has re- 
mained so for five years and ten months at the 
time of this writing. 


CASE REPORT 


W. N. F., a sixty-three year old man was ad- 
mitted to the Temple Hospital, Los Angeles, on 
October 7, 1955. For one month previously he had 
had abdominal pain with radiation to the right 
subcostal region, abdominal swelling, eructations 
and nausea. He had lost 14 pounds in the previous 
year. 

Examination revealed a spherical, nontender, 
bulging mass located above and to the right of the 
umbilicus and measuring about 15 cm. in diameter. 
The mass felt firm but was not hard. Serum 
amylase was 96 Units. 

Upper gastrointestinal series showed a large 
cyst in the head of the pancreas flattening the 
distal end of the stomach and all portions of the 
duodenum circumferentially, causing marked 
widening of the duodenal sweep. (Fig. 1A.) 

On October 10, 1955, surgical exploration 
demonstrated a large, spherical, smooth cyst 
arising from the head and body of the pancreas. 
It measured 20 cm. in diameter and compressed 
the stomach and duodenum. It was densely ad- 
herent to all contiguous structures, and portions of 
the pancreas made up part of the cyst wall. 
Believing this to be a benign pancreatic cyst from 
its outward appearance, but nonresectable because 
of its extensive adherence to adjacent viscera, 
a segment of jejunum was prepared for a Roux-Y 
cystojejunostomy. The cyst was then opened and 
2,000 cc. of clear, straw-colored fluid aspirated. 
Almost the entire lining of the cyst was studded 


* Dr. Lippman died on December 26, 1959. 
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Malignant Pancreatic Cysts 


_ 
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Fic. 1. A, posteroanterior view demonstrating giant mass in the head of the pancreas and compression of the duo- 
denum and distal end of the stomach. B, posteroanterior view showing marked reduction in size of pancreatic tumor 


four years and eight months after surgery. 


with papillary, irregular, hard, friable tumors 
measuring up to 8 cm. in diameter. Frozen section 
confirmed the revised impression of a malignant 
cyst of the pancreas. One of the numerous enlarged 
periaortic lymph nodes was removed for study. 
The liver was normal and there was no evidence 
of peritoneal metastases. A_ palliative cysto- 
jejunostomy was performed. 

The patient’s postoperative course was smooth 
and he was discharged from the hospital on the 
seventh postoperative day. Examinations at six 
month intervals revealed no weight loss, no 
anemia, no abdominal signs or symptoms and no 
evidence of local or generalized metastases. Gastro- 
intestinal roentgenograms taken on June 3, 1960, 
revealed a mass in the head of the pancreas which 
was about one-third the size of the original mass 
seen in 1955. (Fig. 1B.) 

The microscopic description of the cyst was as 
follows: lining the interior of a fibrovascular cyst 
wall was a papillary tumor composed of tall 
columnar cells with abundant cytoplasm and 
somewhat pleomorphic, hyperchromatic, vesicular 
nuclei, many of which showed abnormal mitotic 
figures. The periaortic lymph node was hyper- 
plastic and showed no evidence of tumor metasta- 
sis. The final diagnosis was papillary cystadeno- 
carcinoma of the pancreas. (Fig. 2.) 


SUMMARY 


A case report is presented of a patient 
having a papillary cystadenocarcinoma of the 
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pancreas with marked symptoms who received 
complete palliation for five years and ten 
months following cystojejunostomy. The pro- 
cedure is recommended as a method of manage- 
ment for otherwise hopeless and nonresectable 
malignant cystic lesions of the pancreas. 


Fic. 2. High power photomicrograph (original magnifi- 
cation X 180) displaying cytologic features of a neo- 
plastic gland infiltrating the stroma of one of the stalks. 
Note the loss of polarity, abnormal mitosis, anaplasia 
and hyperchromatism of the nuclei. 
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Intestinal Obstruction Caused by Persistence 
of the Umbilical Vein as a Transperitoneal 
Structure 


Jessie L. TERNBERG, M.D. AND KATHLEEN WINTERS, M.D., St. Louis, Missouri 


From the Departments of Surgery and Pediatrics, Wasb- 
ngton University School of Medicine, St. Louis, Missouri. 

PERSISTENT umbilical vein, extending trans- 
A peritoneally between the umbilicus and 
liver hilum, has been described by Haffert 
ind Strachman as the cause of intestinal ob- 
struction in a thirteen day old infant [1]. The 
infant also had hypertrophic pyloric stenosis. 
Apparently there are no other reports of intes- 


A 


tinal obstruction caused by persistence of the 
umbilical vein. We recently operated upon a 
twelve year old child for intestinal obstruction 
thought to be associated with intestinal mal- 
rotation. Instead we found the obstruction to 
be caused by a large cord-like structure which 
extended between the hilum of the liver and 
the umbilicus. Its appearance was strikingly 
like that of an external umbilical cord at birth. 


Fic. 1. A, lateral abdominal roentgenogram. The distention is limited to the upper half of the abdomen. B, abdominal 
‘oentgenogram, erect position. The air-fluid level in the stomach is seen in the right upper quadrant of the abdomen 
arrow). 
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Ternberg and Winters 


Fic. 2. The photom ph shows that the trans- 
peritoneal structure was a thrombosed thick-walled 
vein which had partially recanalized (original magnifi- 
cation X 50). 

CASE REPORT 

A twelve year old boy had complained of “indi- 
gestion” intermittently for three months. Four 
days previous to our examination he began to 
experience paroxysms of cramping abdominal pain 
associated with anorexia but not with nausea or 
vomiting. Sharply localized upper abdominal dis- 
tention developed. A day later he was examined 
by an emergency room physician but no diagnosis 
was made. He improved during the next two days, 
but was forced to return to the hospital because 
of the recurrence of cramping abdominal pain. 

Examination of the boy showed abdominal dis- 
tention limited to the upper half of the abdomen, 
tinkling hypoactive peristaltic sounds and moder- 
ate upper abdominal tenderness. No hernia was 
present. 

Abdominal roentgenograms showed dilated large 
and small intestinal loops confined to the upper 
half of the abdomen. (Fig. 1A.) An air-fluid level, 
thought to exist in the stomach, was present in 
the right upper quadrant of the abdomen. (Fig. 1B.) 
The heart was in normal position. The ingestion 
of a water soluble contrast medium confirmed the 
location of the stomach in the right upper quadrant 
of the abdomen. 

Examinations of the urine and blood showed no 
abnormalities except for a leukocytosis of 18,350 


white blood cells per cu. mm., many of which were 


*young polymorphonuclear forms. 


Operation disclosed hyper-rotation of the stom- 
ach, malrotation of the intestine and volvulus of 
both large and small bowel about the persistent 
umbilical vein. The cecum lay in the left hypo- 
gastrium, the sigmoid colon in the right. The lesser 
curvature of the stomach faced downward and 
toward the left. The gallbladder and liver appeared 
normal. The descending duodenal loop and pan- 
creas lay just to the left of the vertebral column; 
the jejunum and ileum were in the left upper 
quadrant. 

The fibrous cord was removed by cutting and 
ligating it at the umbilicus and at the liver hilum. 
The cecal bands were cut and the cecum placed 
in the left upper quadrant of the abdomen after 
the appendix was removed. The stomach was 
attached by many firm adhesions to adjacent 
structures. Since no gastric obstruction existed, 
the stomach was not dissected from the adjacent 
organs. 

Acute peri-appendicitis was found on micro- 
scopic examination of the appendix. The cord-like 
structure was a thick-walled vein which contained 
a partially recanalized organized thrombus. (Fig. 
2.) The boy recovered uneventfully and has re- 
mained free of gastrointestinal tract symptoms. 


COMMENTS 


In the newborn child the umbilical vein 
normally lies in a reflection of the parietal 
peritoneum and forms the ligamentum teres 
hepatis. The vein usually exists as a tubular 
structure only during the early neonatal period. 
To our knowledge the present case is the 
second one reported in which intestinal obstruc- 
tion was caused by a persistent transperitoneal 
umbilical vein. The hyper-rotation of the 
stomach and malrotation of the gut were sus- 
pected preoperatively. A possible clue to the 
presence of the obstructive transperitoneal 
umbilical vein was the limitation of distention 
to the upper abdomen. 


SUMMARY 


The persistence of the umbilical vein as a 
transperitoneal structure causing intestinal 
obstruction in a twelve year old boy is de- 
scribed. Associated findings were malrotation 
of the intestines and hyper-rotation of the 
stomach. 
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Choledocholithiasis and Common Bile 
Duct Obstruction 


WituiaM G. Pace, M.D., Columbus, Ohio 


From the Department of Surgery, the Obio State Medical 
Center, Obio State University, Columbus, Obio. 


N FORTY-NINE year old white man was ad- 


mitted to the emergency room because 
of abdominal pain. He had been having similar 
less severe episodes of pain for the past twenty 
years. For twelve years the pain had been 
relieved by food and had occurred more often 
in the afternoon. If the patient was unable to 
eat, he occasionally had episodes of nausea 
followed by vomiting of green frothy material. 
For three years he had been having post- 
prandial distress at about 8 p.m. The discom- 
fort was limited to the epigastrium and right 
upper quadrant. 

Six months before admission the patient 
experienced one episode of severe squeezing 
pain, which radiated substernally from the 
‘pigastrium to the chest and back. There was 
10 associated nausea or vomiting. The pain 
ontinued relatively severe for several cays. 
There was marked anorexia at this time, but 
10 other associated symptoms. 

The present episode of pain awakened the 
vatient at 3:30 A.M. It again was of a “‘squeez- 
ng”’ nature, radiating substernally to the chest 
ind back. The initial attack of pain was fol- 
owed by vomiting of green material. All 
ymptoms subsided for approximately twenty- 
our hours and then recurred. Associated 
enderness in the right upper quadrant was 
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severe and diffuse. The patient came to the 
hospital. 

Past history was noncontributory. There 
had been no previous serious illnesses, jaundice 
or change in character of stools. He had not 
had a recent hospitalization, transfusions, or 
medications. The patient had been treated for 
gonorrhea thirty-two years before admission, 
without recurrence or sequellae. 

On physical examination, the patient was 
in moderate distress. Temperature was 99°F., 
pulse 106 per minute, blood pressure 142/94 
mm. Hg, and vital capacity 3.8 L. The patient 
was well developed and fairly well nourished. 
His weight was 136 pounds and height 67 inches. 
The skin appeared mildly dehydrated and 
minimally icteric without evidence of excori- 
ation or eruption. On examination of the 
abdomen, there was moderate diffuse tender- 
ness, with more localization to the right side. 
Some observers thought there was enlargement 
of the liver to three fingerbreadths. All agreed 
that there was definite hepatic tenderness to 
percussion and palpation. No other definite 
masses were palpable. On sigmoidoscopy, an 
incidental small benign polyp 15 cm. deep was 
excised. The remainder of the physical exami- 
nation was essentially noncontributory. 

In the laboratory investigation, white blood 
cell count was 9,000 per cu. mm. with a normal 
differential count, hemoglobin 17.7 gm. per 
cent and the urine concentration 10.21, with 
a negative Watson-Schwartz test for uro- 
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bilinogen. Serum electrolytes were normal, as 
were all liver function studies except the 
alkaline phosphatase which was elevated to 24 
Shinowara-Jones-Reinhart units, and van den 
Bergh which was nine total. The transaminase 
was within normal limits. Despite the fact that 
the patient maintained a febrile course, the 
white blood cell count remained low, and the 
patient showed moderate icterus without 
pruritus. A tentative diagnosis of common 
duct calculus was made.. The patient was 
treated with intravenous fluids, nasogastric 
tube suction, bedrest and parenterally ad- 
ministered vitamin K. He showed progressive 
improvement. Temperature returned to normal 
at the end of three days and all symptoms 
subsided. There was regression of the van den 
Bergh. A low fat diet was given on the third 
and fourth hospital days. On the fifth day, he 
underwent cholecystectomy and exploration 
of the common duct. 

The abdomen was negative for abnormalities 
except for the area of the gallbladder. There 
was marked thickening and induration of the 
gallbladder, and moderate distention of the 
common duct. An abnormally long cystic duct 
was identified which joined the common duct 
beneath the pancreas. The cystic duct was 
ligated at this junction, and the common duct 
explored. Two large stones firmly impacted at 
the ampulla were removed. Operative chol- 
angiogram through a T tube was performed. 
A preliminary exposure with 5 cc. of 20 per cent 
Diodrast® solution failed to outline all of the 
dilated ductal system. Then 35 cc. of the dye 
was used, but still no dye passed into the 
duodenum. A third film was taken, using 70 cc. 
of dye. This clearly outlined the entire dilated 
ductal system, with good flow into the duo- 
denum. The abdomen was closed, with the 
T tube and Penrose drain in the right upper 
quadrant. 

Postoperatively the course was smooth; 
300 cc. of bile drained daily in the immediate 
postoperative period. This increased to 700 cc. 
on the fourth postoperative day, and fell again 
to 400 cc. daily. The T tube was removed on 
the eighth postoperative day. 

The remainder of the hospital course was 
uncomplicated, and the patient was discharged 
on the eleventh postoperative day. He has since 
been followed up in the outpatient department. 
He has gained weight, eats all foods with 
impunity, and is completely asymptomatic. 
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COMMENTS 

The initial diagnosis of common duct stone 
with subsiding cholecystitis was questioned 
because of low white blood cell count, enlarged 
tender liver and absence of localized signs. 
The patient had not had recurring severe 
attacks of pain or fever. The marked thick- 
ening and intrahepatic location of the gall- 
bladder, however, indicated that there had 
been recurrent cholecystitis. 

The excessively long cystic duct must be 
followed to its junction with the common duct. 
Failure to do this could result in the retention 
of a long cystic duct stump. This may present 
a nidus for the formation of new stones. 

All patients have been followed up in this 
hospital with a cholangiogram at surgery. If 
the duct is not explored, a small polyethylene 
tube is inserted in the cystic duct stump for 
the cholangiogram. There have been no un- 
toward circumstances following the procedure. 
On several occasions, an embarrassing post- 
operative situation has been avoided by 
demonstration of an unsuspected calculus. The 
only pitfall of this procedure is that of over 
confidence with a negative report. The oper- 
ative cholangiogram should never be used in 
place of indicated exploration of the duct. On 
the other hand, frequent use of the procedure 
keeps the surgical and roentgenographic teams 
in a constant state of good coordination. There- 
fore, when the operative cholangiogram is 
essential, it may be performed routinely with 
excellent results. 

In the present case, the use of a large amount 
of dye was necessitated by the degree of dila- 
tation of the ductal system. Failure to demon- 
strate patency of the ampulla with the first 
film was due to injection of an inadequate 
volume of dye. Usually 5 to 20 cc. is enough 
to fill the ductal system. On the other hand, 
it must be remembered thax occasionally, 
especially with long-standing obstruction, rela- 
tively huge amounts of dye may be required to 
assure flow into the duodenum. In this event, 
it may be desirable to dilute the dye in order 
to avoid hiding small calculi. 

The relatively large amount of bile drainage 
increasing to the fourth postoperative day was 
thought due to postoperative spasm of the 
ampulla. The drainage loss was compensated 
by replacement with bicarbonate and saline 
solution. This was given as 121 mEq. sodium 
and 77 mEq. chloride per L., by adding 
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4 mEq. of sodium bicarbonate to each L. of _ the patient. Use of the operative cholangio- 
.4 per cent saline solution. gram is discussed. 
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NEW INSTRUMENTS 


A Double Lumen Nasogastric Tube in 
Gastric Surgery 


Joun O’LeEary No tan, M.p., Hartford, Connecticut 


DEQUATE decompression of the gastrointes- 
A tinal tract proximal to the point of resec- 
tion has long been recognized as a major factor 
in the success of such procedures. This principle 
was well established by use of the Levin tube 
with Wangensteen suction, and with the 
advent of the long tubes, the Miller-Abbott 
and the Cantor, it has been extended and 
reinforced. Decompression by tube prior to 
surgery in the preparation of an area for 
resection is so widely accepted and practiced 
that it requires no further comment here. The 
principle of continuing decompression in the 
postoperative management of resections ap- 
pears to be firmly adhered to by the majority 
of surgeons who steadfastly rely on these tubes 
to maintain equable intraluminal pressures 
until the anastomoses are set. 

In the course of handling problems involving 
gastric resection and their immediate post- 
operative care, which includes decompression 
of the proximal side of the gastrojejunostomy, 
there has always been a sense of security as 
long as the Levin tube was working well. 
However, these same cases have not always 
produced the same sense of comfort with 
regard to the integrity of the duodenal stump 
closure. Many times it would have been more 
desirable to have adequate decompression 
established in the afferent loop to protect 
a stump fashioned of dense scar or turned in 
with active inflammatory tissue in the wall to 
avoid the risk of involving common duct struc- 
tures. In some duodenal closures the happy 
conclusion that the tissues turned out right 
only became apparent when the surgical period 
was over and the dreaded fears never material- 
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ized. Several years ago an attempt to maintair 
drainage in the afferent loop was made by 
pulling the Levin tube through the anastomosis 
while it was being made and then cutting 
additional holes in the tube proximal to the 
gastroenterostomy to protect the traditional 
area. This method worked quite well but was 
not entirely satisfactory because the single 
tube did not permit any direct observations on 
the afferent loop. 

In an effort to establish a certain method of 
draining each area, I have designed a double 
Iumen tube which is inserted in the same 
manner as a Levin tube. (Fig. 1.) The distal 
third of this double tube is held together by 
a thin rubber webbing at several points and 
these can be very easily divided during surgery 
when the stomach and jejunum are open for 
the anastomosis. One arm of the tube is then 
tucked into the afferent loop while the other 
is cut off so that it comes to lie above the 
gastrojejunostomy and functions in the manner 
of the regular Levin tube. Regular Wangen- 
steen suction is then applied during the post- 
operative period when the tube is used. During 
clinical trials two separate suction pumps were 
used to observe the drainage of bile from the 
afferent loop and the regular drainage from 
the stomach. In practice however one needs 
only a single suction and a Y connector. This 
method has proved quite successful in sepa- 
rately draining the two areas and it has proved 
that the afferent loop with its treacherous 
stump can be made safe. 

It does not appear that this tube is necessary 
in every resection but it does have a definite 
use when the surgeon encounters an exten- 
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ively indurated duodenum, a slow leak with 
urrounding edema or any situation in which 
he transected tissues show so much friability 
hat one is doubtful about their integrity over 
he next two or three days. The tube could 
Iso be employed with the long arm threaded 
hrough the efferent side to serve as a feeding 
ube beyond an anastomosis while the short 
rm provided gastric decompression. In a like 
1anner the tube could be divided and used 
0 protect a duodenotomy closure, a situation 
vhich may arise in extensive common duct 
xplorations. 

Necessity has, of course, opened many roads 
n medicine and in this particular situation 
t has already played its part. Because the 
upply of tubes has been limited, it has been 
desirable to reuse them even though we have 
trongly believed that a rubber Levin tube 
should never be used again after it has rendered 
its noble service to one patient. Since the tube 
cannot be passed through the nose after it has 
been split and trimmed at the first operation 
it was discovered that it was a very simple 
procedure to pass it up the esophagus from 
below once the stomach was opened. In this 
way it was possible to use the tube more than 
once. When this method was used the anesthe- 
tist caught the proximal end of the tube and 
pulled it through the nose in the same manner 
that a posterior pack is drawn into position 
to control nasal bleeding. This technic has also 
been tried with the regular Levin tube and it 
is SO easy to accomplish successfully that it is 
offered as a means of rescue in that occasional 
case in which it is impossible to pass the tube 
in the usual manner or in the case in which 
gastric surgery is unexpectedly encountered 
ind no tube had been passed preoperatively. 


Nasogastric Tube in Gastric Surgery 


a) 


Wangensteen 


Suction 


PENSCULIY 


Fic. 1. Diagrammatic illustration of tube divided 
lengthwise, gastric side trimmed and stump side 
threaded into short loop. 


This new tube has been engineered by The 
Davol Rubber Company and it is only slightly 
larger than the diameter of the regular Levin 
tubes on the market. It causes no more dis- 
comfort to the patient than any intranasal 
tube and there is no difficulty in withdrawing it. 

In conclusion, this new type of tube has been 
used successfully and the principle is offered 
as an added safeguard in the field of gastric 
surgery, especially in the case in which local 
inflammatory changes or other factors make 
positive control of the afferent loop essential 
to the success of the surgery. 
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A Versatile Surgical Forceps 


Joun L. KEELEY, M.D. AND ARNE E. ScuHaireEr, M.D., Chicago, Illinois 


From the Departments of Surgery, Stritch School of Medi- 
cine of Loyola University and Mercy Hospital, Chicago, 
Illinois. 


ee endless variety of surgical instruments 
designed for a multitude of purposes sug- 
gests that the introduction of an additional one 
may be of doubtful value. Nevertheless, the 
instrument about to be described appears to 
have significant merit. 

Several years ago, in performing inferior 
vena caval ligation, it became apparent that 
the standard operating instruments were un- 
suitable in the maneuver of encircling this 
large vessel with tape or ligature. For this pur- 
pose there is insufficient curve in the standard 
long Kelly forceps (Fig. 1A), and Mixter 
forceps (Fig. 1B) have insufficient length from 
the tip to the angle as shown in the illustration. 
An aneurysm needle must be used at an angle 
which renders it an unsuitable instrument for 
use in deep operative fields and some have 
pointed tips which could tear or penetrate 
thin walled vessels. 


Compressing the vena cava so that the tip 
of a standard Mixter forceps being passed 
beneath the vessel could be seen is capable of! 
producing traction on lumbar veins which 
could be torn away from the inferior vena cava 
Troublesome hemorrhage difficult to contro] 
may occur. 

With the cooperation of an instrument 
maker* a Bevan gallbladder forceps having 
suitable curve and length (Fig. 1C) was modi- 
fied by thinning down the heavy jaws (Fig. 
1D). The tips were mildly blunted so that they 
could be used safely for dissection in loose 
areolar tissue in the region of large vessels and 
other important structures. The length and 
curvature of the jaws are such that partial 
encircling by the clamp of such structures as 
the adult vena cava is a safe and effective 
maneuver. This forceps has also been‘ used in a 
number of procedures other than vena caval 
ligation. It is useful in passing tapes about the 


*V. Mueller & Co. 


Fic. 1. A, standard curved Kelly forceps; B, Mixter forceps; C, Bevan gall- 
bladder forceps; D, Bevan forceps modified as described in text. 
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Versatile Surgical Forceps 


aorta and other vessels in the correction of 
coarctation. Its size and configurations make it 
useful as an auricular clamp in mitral com- 
missurotomy. It is helpful in encircling the 
pulmonary vessels in pneumonectomy and the 
portal vein and vena cava in shunts of these 
vessels. 

In esophageal surgery it is useful for the same 


reasons whether the thoracic esophagus is to 
be mobilized or the lower part approached 
abdominally, as in vagotomy or in the repair 
of diaphragmatic hernia. 

It is possible that surgeons in other fields 
might find it useful. An instrument of this 
contour and dimensions has not heretofore 
been readily available. 
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SPECIAL DEPARTMENTS 


The Diagnostic Corner 


Siwney W. NELSON, M.D., Department of Radiology, The Obio State University, Columbus, Obio 


An interesting case of trauma to the head resulting in x-ray proof of a lesion 
which itself is not apparent. 
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sige four year old white boy was accidentally run over by a lawn roller 
which weighed approximately 1,000 pounds. The roller passed over his 
entire body which was pressed into the soft dirt. The child was unconscious 
immediately after the accident, and there was blood running from both 
nostrils and the right ear when he was admitted to the emergency room of 
the Ohio State University Hospital a few minutes after the accident. While 
in the emergency room his blood pressure suddenly fell to unobtainable 
levels and the patient was rushed immediately to surgery. However, with 
supportive measures the blood pressure quickly rose to 90/60 mm. Hg and 
surgery was not performed because of this marked improvement in his 
condition. The patient responded to painful stimuli and the vital signs 
remained stable; he began to talk and respond to questioning a few hours 
after admission. On the fifth hospital day, the patient was brought to the 
x-ray department and roentgenograms of the skull were obtained. The 
lateral skull film shows an interesting finding. What is your diagnosis? 


Please turn page for answer 


483 


Diagnostic Corner 


Diagnosis: Traumatic pneumocephalus with air in the lateral cerebral ventricles 
(outlined by arrows). 


Following cranial trauma, air can get into the ventricles via two routes. 
Fractures which involve the inner walls of the paranasal sinuses or mastoid 
air cells allow the passage of air from these air-containing structures into 
the subarachnoid basal cisterna. It is then possible for air to enter the 
ventricular system from the subarachnoid space via the foramina of Luschka 
and Magendie. It is also possible for air to enter the ventricular system 
directly through a tear in the floor of the third ventricle or through a tear 
in the cerebrum, if the latter tear communicates directly with the subarach- 
noid space and the cerebral ventricles. In this case, otorrhea and rhinorrhea 
were also noted, thus proving that there was a communication between the 
subarachnoid space and the external auditory canal and nasal cavity. In 
the absence of any visible air in the subarachnoid space, it was assumed that 
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Diagnostic Corner 


in this patient the air entered the cerebral ventricles via a tear in the frontal 
lobe adjacent to the frontal and ethmoid sinuses. 

The presence of interventricular air is of importance because it may be 
present in the absence of any recognizable fracture of the skull. However, 
the presence of interventricular air proves that there is a compound fracture 
of the base of the skull, even if none can be recognized in roentgenograms. 
Therefore, even in the absence of otorrhea and rhinorrhea, it is urgent that 
the patient with traumatic pneumocephalus of any type be vigorously 
treated with antibiotics to prevent meningitis, which can easily occur due 
to the bacteria which can enter the subarachnoid space from the paranasal 
sinuses or mastoid air cells. 

The patient was maintained on antibiotics throughout his hospital stay, 
a total of four weeks. His temperature occasionally spiked during the first 
six hospital days, but, thereafter, was normal except for an occasional 
minimal elevation. Serial x-ray examinations showed decreasing amounts 
of air in the ventricular system. The rhinorrhea and otorrhea gradually 
diminished and disappeared. A scissoring gait and ataxia were present; 
both improved during the patient’s hospital stay. The patient had im- 
proved noticeably and was discharged on the twenty-fifth hospital day. 
There were then no adnormal neurologic findings other than the ataxia and 
scissor gait. The dosage of 50 mg. of Dilantin® three times a day was pre- 
scribed. The patient has been followed since discharge in the Outpatient 
Department. 

It is of historical interest that Luckett first noted and properly inter- 
preted the significance of traumatic pneumocephalus [1]. Following his 
observation, Dandy then conceived the idea of introducing air into the 
subarachnoid space in order to study diseases affecting the brain. While 
studying intracranial diseases by means of pneumoencephalography, 
Dandy noted the clearly visible cervical part of the spinal cord on x-ray 
films of the skull. This observation naturally led him to investigate the 
spinal cord by means of air contrast. Thus myelography was developed, 
and subsequent improvement in radiologic technics and contrast media 
have continued until the present day. All of the advances were made possible 
because of the astute interpretation of traumatic pneumocephalus by 
Luckett. 
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Our Surgical Heritage 


D. P. Hatt, M.p., Surgical Department, University of Louisville, Louisville, Kentucky 


UNITED STATES OF AMERICA 


JAMES MARION SIMS 


AMES Marion Sis was born in Lancaster, South Carolina, in 1813. He 
J attended Charleston Medical School for one session after which he be- 
came a student at Jefferson Medical College in Philadelphia, from which he 
was graduated in 1835. Following a tour of duty with the Army Medical 
Service during the Seminole War, he became a resident of Montgomery, 
Alabama, where he established a private hospital. His brilliance as a surgeon 
was soon recognized. 

During this period he attended a woman who was thrown from a horse 
and suffered a displacement of the uterus. On examination of the vagina 
with the patient on her knees he noted that the uterus replaced itself be- 
cause of the rush of air into the vagina. He immediately bent a large table 
spoon to use as a speculum, and thus the first Sims’s speculum was born. 

Sims operated upon the slave, Anarcha, twenty-nine times with just as 
many failures. However in May 1845 he used his improvised speculum and 
silver wire sutures for the first time. The world now knows that it was a 
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complete success, and the patient suffered from the vesicovaginal fistula no 
more. 

In 1853, wishing to limit his work to gynecology, he moved to New York 
where he established the State Hospital for Women. From 1861 to 1865 
he visited Europe demonstrating his operation for vesicovaginal fistula be- 
fore Velpeau, Nealton and Civiale in Paris. While in France he operated 
upon the Empress Eugénie and was physician to the beauteous Lady 
Hamilton. 

He was one of the few surgeons known who carried on a surgical practice 
in both Europe and America, living alternately in Europe and America. 
During the Franco-Prussian War he became surgeon-in-chief of the Anglo- 
American ambulance corps and served with the French army. He was 
decorated Commander of the Legion of Honor. 

This man of many sides successfully operated upon a patient with an 
abscess of the liver and successfully removed the upper and lower jaw of a 
patient. He also performed one of the early operations on the gallbladder, 
cholecystotomy (1878), and sutured intestinal wounds (1881). 

His best known work was that published in 1856 entitled, “‘Clinical Notes 
on Uterine Surgery.” To list this man’s contributions one has but to look 
around any modern hospital. 

James Marion Sims died in 1883 as a brilliant but stormy petrel of 
surgery. He had “the gifts of generosity, a fertile mind and a deep 
understanding.” 
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JOHN DAVIDSON GODMAN 


JoHN Davipson GopmMan, who was to publish the first journal of medicine 
west of the Alleghenies and the Mississippi Valley, was born at Annapolis, 
Maryland, December 20, 1794. His father was Captain Samuel Godman, 
an officer in the American Army during the war for independence. Samuel 
D. Gross said that “the life of Godman was beset by poverty which 
literally persued him from the cradle to the grave.” Before he was two 
years old he was motherless, and before he had reached his fifth year he 
was fatherless and almost friendless. Following the death of his mother, he 
lived with an aunt at Wilmington, Delaware, after the death of his aunt 
he drifted to Baltimore, Maryland where his sister lived. Here he became 
a pupil in an English school and was taught by Mr. McCreery. In 1812, 
during our second war for independence with Great Britain, Godman 
became a sailor under the command of Commodore Burney and was in 
the service during the bombardment of Fort McHenry during which our 
national anthem was written. 

In 1815 he was invited by Dr. William N. Luckey of Elizabethtown, 
Lancaster County, Pennsylvania, to become his house pupil in the study 
of medicine. He applied himself so assiduously that Dr. Luckey observed 
that one would have thought him to have been a graduate of Edinburgh. 
Following his apprenticeship with Dr. Luckey, he returned to Baltimore 
and was tutored by Dr. John B. Davidge, one of the founders of the Uni- 
versity of Maryland and the professor in charge of the Department of 
Anatomy and Surgery. Godman attended the sessions of 1816-1817 and 
1817-1818 of the University of Maryland, and was graduated in 1818 with 
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a M.D. degree. He received a prize medal from the University of Maryland 
for the best Latin thesis. After receiving his degree he began his practice 
in New Holland, Maryland, a small village on the banks of the Susquehanna 
River but remained here only a few months after which he moved to a 
village on the banks of the Patapsco River. 

In 1821 Daniel Drake of Cincinnati, Ohio was looking for men of ability 
to complete the organization of the newly established Medical College of 
Ohio and he offered the professorship of surgery to John D. Godman. He 
accepted this professorship on October 6, 1821, married the daughter of 
the famous Philadelphia artist Rembrandt Peale, and left the same day 
for Cincinnati to assume his professorial duties. As in all other schools, 
there is and probably always will be differences of opinion in medical 
schools. It was due to an early squabble in the Medical College of Ohio 
that Dr. Godman resigned, but he remained in Cincinnati to found and 
publish (March, 1822) the first medical journal west of the Alleghenies 
and in the Mississippi Valley, Tbe Western Quarterly Reporter. At the 
termination of six publications the work was discontinued and Dr. Godman 
left Cincinnati for Philadelphia. Dr. Godman said of his journey to Phila- 
delphia, ‘the whole trip has been productive of nothing worse than some 
hoarseness to my wife, and a galloping consumption of my bank notes.” 

In 1823 Godman became the possessor of the Philadelphia School of 
Anatomy, an institution which was patterned after the Great Windmill 
Street School of Anatomy presided over by the Hunters, Hewon and 
Cruikshank. The school became an instant success under his leadership. 
He gave three courses a year in surgical anatomy and the popularity of 
it is shown by the average attendance of seventy students, which showed 
that there was much need at the time for the teaching of surgical anatomy. 
His methods of teaching anatomy were entirely analytical, and he per- 
formed all his dissections in the presence of the class to demonstrate the 
integral parts. 

In 1826 Rutgers Medical College was organized and John D. Godman 
was chosen as professor of surgical anatomy, but he resigned his professor- 
ship after one year because of ill health. He edited (1824) Sir Astley 
Cooper’s book, Dislocations and Fractures. In 1824 he translated Scarpa 
on the Bones from the Latin. The same year he published his book, Ana- 
tomical Investigations, which compromised descriptions of the various 
fasciae of the human body. In 1825 he published a treatise of eighty-six 
pages titled ‘“‘Contributions to Physiological and Pathological Anatomy.” 

Dr. Godman’s contributions, both as an educator and surgical anatomist, 
deserve a niche in the history of American surgery. He died of tuberculosis 
at his home in Germantown, Pennsylvania, April 17, 1830 in his thirty- 
sixth year. ‘Courage of the spirit is more then courage of the body.” 


} 
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EUROPE 


JOHANN FRIEDRICH VON ESMARCH 


JOHANN FRIEDRICH VON EsMaRCH was born in Tonning, Schleswig-Holstein, 
Germany. He became a student of Stromeyer and Langenbeck and studied 
medicine at the Universities of Kiel and Gottingen, after which he qualified 
as a surgeon in 1848. He had extensive experience as a military surgeon 
serving in several campaigns notably those of 1848 to 1850, 1864 to 1866, 
and from 1870 to 1871. 

In 1854 he was elected Professor of Surgery at the University of Kiel, 
and it was in this period that he became a strong advocate of the new anti- 
septic surgery as promulgated by Lister. He thoroughly taught his students 
the treatment of battlefield wounds. 

His book entitled, “‘Bullet Wounds,”’ should be a must on the reading 
list of all who are at present on active duty with the Armed Forces. In 1875 
he published “First Aid to the Injured,’ which has become a very well 
known book and has been translated into several languages. 

In 1872 he married Princess Henriette von Schleswig-Holstein and thus 
was an uncle of Emperor William 11 of Germany. 

He will be remembered most for the Esmarch rubber bandage and also 
for his first aid bandage to be used on the battlefield. He is known to many 
as the founder of the “‘Samariterwesen”’ Organization for military nursing 
in Germany. 

He died in 1908 at the age of eighty-five years and has been denominated 
the “‘Ambroise Pare of Germany.” 

“‘Large was his bounty, and his soul sincer2.”’ 
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BOOK REVIEWS 


The Conquest of Pain. Achievements of Modern 
Anesthesia. Ronald Woolmer, M.p. 240 pages. Alfred A. 
Knopf, New York, 1961. $4.50. 

Although written for the lay reader, this 
book should prove interesting to the medical 
profession. A brief quotation from the fore- 
word sets the scene of this book. “Pain and 
surgery have been parted and their separation 
has had far reaching consequences. The 
separator is personified by the anesthesiologist; 
and he and the surgeon work in such close 
partnership that it is they who are insepara- 
ble. How the divorce of pain from surgery is 
achieved and how the vital systems of the body 
are being brought under increasingly precise 
control is the subject of this book.” 

This book is a fluent, clear and interesting 
description for the general reader on the de- 
velopment of new anesthetic technics. The 
photographs and figures are clear and readily 
understood. Among the topics Dr. Woolmer 
reviews with absorbing interest are the develop- 
ment of local and general anesthesia, the in- 
troduction of muscle relaxants, the elimination 
of pain in childbirth, hypnosis, refrigeration 
anesthesia and the artificial heart. He has the 
literary ability to properly balance the dra- 
matic, the factual and the humorous aspects 


of the ever expanding field of anesthesiology. 
P. P. B. 


The Photography of Patients, 2nd Edition. By H. Lou 
Gibson. 199 pages. Charles C Thomas. Springfield, 
1960. $10.50. 

This is not just a book of technics. It takes 
all the simplified methods for the inexperienced 
photographer and combines them with ad- 
vanced information for the professional medical 
photographer and forms a systematic approach 
which results in good photographs, easily made. 
It presents good coverage of such fundamentals 
as equipment, lighting, positioning and han- 
dling, and films, in which the physician or 
technician interested in making useful records 
with minimum equipment needs to read only 
the sections on simplified technics. In addition, 
the medical photographer will find information 
on films and filters, color processes, printing 
methods, quality control and print quality, 
infrared technics, plus many refinements of the 
routine procedures. 


Particularly good is the section on positioning 
and handling which stresses that courtesy, sym- 
pathy and professional efficiency are as impor- 
tant in photographing a patient as is the 
photograph itself. 

For tips on how to get desired quality with 
special effects into a photograph, the section on 
lighting is complete and easy to understand. 
All of the illustrations are of good quality and 
demonstrate clearly the points they are making. 

From the Medical Division of Eastman 
Kodak Company, Mr. Gibson has covered the 
subject of photography of the patient, with 
clarity, authority and a thoroughness that 
comes only from many years of training and 
experience. 

The amateur, the student and the profes- 
sional should all find this a valuable book. 


Thymectomy for Myasthenia Gravis. By Henry 
Rouse Viets and Robert Sidney Schwab. Charles C 
Thomas, Springfield, 1960. $7.00. 

Although myasthenia gravis is a compara- 
tively rare disease, the authors have accumu- 
lated a tremendous amount of information 
concerning it in this volume. Information was 
gathered from patients attending the Myas- 
thenia Gravis Clinic of the Massachusetts 
General Hospital. Approximately 500 cases 
have been observed and studied since 1935. 
The historical background of this disease is 
adequately covered, as well as the symptoma- 
tology, clinical course, diagnosis and treatment. 

After the diagnosis was made, the patients 
were treated medically, and it was the authors’ 
opinion that “‘no patients should undergo thy- 
mectomy until completely adjusted on a full 
maintenance schedule of anticholinesterase.”’ 
The indications for, technic of, and the results 
of radiation therapy for this disease, which was 
used on sixty-seven patients, is discussed. The 
indications for and the technic of thymectomy, 
which was performed on 139 patients, is gone 
into in detail. The results of the various types 
of treatment are evaluated. 

This book should prove to be of worth to 
anyone interested in any phase of the disease 
called Myasthenia Gravis. 

A. G. J. 
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PUBLISHER’S INFORMATION PAGE 


The Editors and Publishers of The American Journal of Surgery welcome concise 


articles on new findings in surgery, especially shortened manuscripts (not case reports). Ten 
minute scientific papers are the type sought, and will be given early publication. As is 
customary in professional publications, statements in articles are the responsibility of the 
authors; articles must be contributed solely to The American Journal of Surgery; 
material is copyrighted and may not be reproduced without permission of the publishers. 


Preparation of Manuscripts 


Authors are requested to follow these instructions 
carefully in preparing manuscripts: Please double 
space with good margins; type on one side of the 
sheet only; make a carbon copy for yourself and 
send the original with one carbon copy to the editor; 
include full name, degrees, staff position and affilia- 
tion; list bibliographic references in numerical order 
as referred to in text at the end of the article (not in 
footnotes). Please make certain each reference 
contains the name of author with initials; title of 
article; name of periodical, with volume, page and 
year. For example: Barker, W. F. Surgical treat- 
ment of ulcerative colitis. 4m. F. Surg., 102:176, 
1961. 


Preparation of Illustrations 


So that your article will be presented most effec- 
tively, illustrations must be glossy prints or profes- 
sional drawings in black ink (never in blue; it will 
not reproduce well). All printing on illustrations 
should be done professionally. Reference to all illus- 
trations should be inserted in the text in consecutive 
order. Please follow these identification instructions: 
Write the figure number and the author’s name on 
the back of each illustration and indicate the top. 


Type legends for illustrations on a separate sheet 
with numbers corresponding to those on the photo- 
graphs or drawings. Please do not attach legends 
to the pictures. 


A minimum of illustrations, professionally pre- 
pared, is encouraged and will receive favorable 
consideration. While a reasonable number of 
illustrations is supplied free of cost, special ar- 
rangements must be made with the publishers 
for excess illustrations and tables and reproduction 
of color. 


Reviews, Abstracts 


Books for review may be sent directly to the 
Editor, Robert M. Zollinger, m.p., Chairman, De- 
partment of Surgery, The Ohio State University, 
Columbus, Ohio. 


Permission to abstract must be obtained from the 
publisher. Only paid circulation journals will be 
permitted to abstract. 


Reprints 


Orders for reprints of articles should be sent directly 
to the publisher, The American Journal of Sur- 
gery, Inc., 466 Lexington Avenue, New York 17, 
N. Y. Prices are quoted after articles are published. 
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